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EXECUTIVE  SUMMARY 


Crop  productivity  is  essential  to  the  economic  and  political  well-being  of  this 
country.  Improvements  in  crop  productivity  are  dependent  upon  a  strong  base  of 
agricultural  research  and  education.  Of  specific  importance  are  those  areas  of 
research  which  combine  to  provide  the  basis  for  the  genetic  improvement  of 
important  plant  species.  The  foundation  of  that  continuum  of  activities  is  the 
National  Plant  Germplasm  System  (NPGS).  In  the  United  States,  responsibi 1 ity 
for  the  collection,  preservation,  evaluation,  and  distribution  of  a  broad  array 
of  germplasm  and  the  awareness  of  the  needs  of  researchers  for  introduced 
germplasm  rests  with  the  NPGS,  a  coordinated  network  of  scientists  from 
private,  State,  and  Federal  sectors  of  the  agricultural  research  community. 

The  NPGS  currently  maintains  about  500,000  accessions  of  germplasm  in  the  form 
of  seed  and  vegetatively  propagated  stocks.  This  wide  array  of  genetic 
diversity  is  available  without  charge  to  any  bona  fide  plant  scientist  in  the 
United  States,  and  it  is  also  exchanged  with  countries  around  the  world. 

In  an  effort  to  strengthen  the  NPGS,  generally,  and  to  respond  to  specific 
concerns  raised  in  reports  from  the  General  Accounting  Office  (GAO)  and  the 
National  Plant  Germplasm  Committee  (NPGC),  the  Director  of  Science  and 
Education  approved,  in  February  of  1981,  the  formation  of  a  Germplasm  Task 
Force,  and  an  appropriate  Steering  Committee,  to  formulate  a  long-range  plan 
(LRP)  for  the  NPGS.  This  document  includes  the  three  primary  reports  generated 
by  the  Task  Force:  I.  Current  Status  (1980),  II.  Strengths  and  Weaknesses, 
and  III.  Long-Range  Plan  (1983-1997). 
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Current  Status  (1980) 


The  NPGS  is  a  rather  simple  system  composed  of  working,  management,  and 
advisory  components.  The  activities  of  this  system  form  a  continuum  from  the 
time  germplasm  is  acquired  (through  introduction,  exploration,  or  from  breeding 
programs  within  the  system),  through  the  maintenance  and  evaluation  of  the 
germplasm,  and  on  through  germplasm  enhancement  efforts  and  its  ultimate 
benefits  to  the  user  community. 

The  major  working  components  of  the  system  are  (1)  the  Plant  Introduction 
Office  (PIO),  (2)  the  "working"  collections  located  at  one  of  four  regional 
plant  introduction  stations  (RPIS's)  or  with  other  curators  (who  handle  such 
major  crops  as  small  grains,  soybeans,  and  potatoes),  (3)  the  long-term  or 
"base"  collections  located  at  the  National  Seed  Storage  Laboratory  (NSSL),  and 
(4)  the  user  community.  Another  critical  component  (5)  which  supports  the 
system  is  an  information-management  system  which  is  being  developed  by  the 
Germplasm  Resources  Information  Project  (GRIP).  When  implemented,  this 
information  system  will  impact  upon  all  working  components  of  the  NPGS. 

The  lead  role  in  managing  the  NPGS  is  handled  by  the  Agricultural  Research 
Service  (ARS),  while  much  of  the  user  community,  and  some  curators,  are  in  the 
State  and  private  sectors.  The  Assistant  to  the  Deputy  Administrator  for 
Germplasm  (ARS)  has  the  primary  coordinating  position  for  the  NPGS.  Those 
workers  at  State  agricultural  experiment  stations  may  be  funded  by  formula 
Federal  funds  (primarily  Hatch)  distributed  by  Cooperative  State  Research 
Service  (CSRS),  by  State  appropri ations,  by  CSRS-administered  special  grants, 
by  other  trust  or  gift  funding  sources,  or  by  ARS-admi ni stered  cooperative 
agreements . 
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The  advisory  components  play  a  major  role  in  the  NPGS.  Most  visible  among 
these  groups  is  the  National  Plant  Genetic  Resources  Board  (NPGRB),  which 
offers  policy  advice  directly  to  the  Secretary  of  Agriculture.  The  NPGC  offers 
policy  advice  to  Federal  and  State  admini strators  and  provides  technical 
guidance  to  the  NSSL.  Major  sources  of  technical  advice  are  the  regional 
technical  committees  and  the  crop  advisory  committees  (CAC's). 


Strengths  and  Weaknesses 

An  effective  long-range  plan  must  attempt  to  capitalize  on  existing  strengths 
and  provide  ways  by  which  weaknesses  can  be  corrected.  The  strengths  and 
weaknesses  identified  herein  may  be  summarized  as  follows: 

Working  Components 

A.  Plant  Introduction 
Strengths 

Procedure  in  existence 
Recognized  need 
Strong  exchange  system 
Availability  of  genetic  diversity 

Weaknesses 

No  apparent  strategy 
Slow  to  react 

Lack  of  trained  collectors 

Too  few  collecting  trips 

Limited  by  regulation  (quarantine) 

Problems  identifying  requested  domestic  material 

B.  Working  Collections 
Strengths 

Technology  exists  to  have  excellent  facilities 
Collections  within  the  system  are  secure 
Recognition  of  importance 
Heavy  use 

Material  is  readily  accessible 
Material  is  free  to  users 
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Weaknesses 


Inadequate  qrow-out  procedures 

Lack  of  succession  policy  for  some  curators 

Inadequate  facilities 

Insufficient  descriptor  information 

Redundancy  among  collections 

Seed  viability  not  adequately  monitored 

Curator  role  poorly  defined 

Regional  perspective  of  curatorial  units 

Impact  of  Plant  Variety  Protection  Act 

Omissions  of  domestic  material  in  most  collections 

Limited  maintenance  research 

Not  all  "major"  collections  have  full-time  curators 

C.  Base  Collection 
Strengths 


Effective  seed  storage 
Strong  research  program 
National  recognition 

Weaknesses 

Lack  of  space 

Coordination  with  working  collections 

Effects  of  sample  size  and  storage  containers  on  space  needs 

D.  Users  of  the  NPGS 
Strengths 

User  community  is  diverse 
Weaknesses 


Lack  of  communication 
Inefficient  use  of  germplasm  collections 
Insufficient  germplasm  enhancement  efforts 
Genetic  vulnerabil ity  not  adequately  assessed 
Insufficient  feedback  from  users 

E.  Information  Management 

Strengths 


Information-management  system  is  being  implemented 
Data  are  being  processed 

Weaknesses 


Data  not  perceived  as  a  system  resource 
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Lack  of  perception  of  potentials  of  information  management 
Lack  of  descriptor  information 

Management  Components 


Strengths 


Commitment  of  managers  and  operators  of  NPGS 
Weaknesses 


Unclear  lines  of  authority 

Autonomy  of  State  programs 

Curators  lack  technical  guidance 

Inadequate  recognition  of  service  activities 

Lack  of  accountability 

Advisory  Components 


Strengths 


Creation  of  CAC's 

Participation  increases  commitment 
Weaknesses 


Incomplete  representation  on  key  NPGS  committees 
Committee  roles  are  poorly  defined 


Long-Range  Plan  (1983-97) 

The  first  portion  of  this  report  presents  discussion  and  recommendations 
intended  to  either  correct  operational  and/or  manaaerial  flaws  or  to  provide 
mechanisms  to  minimize  the  occurrence  of  such  flaws.  The  second  portion  of  the 
report  addresses  the  budgetary  needs  of  the  system.  Some  of  the  primary 
thrusts  which  this  document  is  intended  to  convey  are  to: 

•  (1)  Clearly  define  roles  within  the  NPGS  and,  thus,  minimize 

opportunities  for  line/staff,  State/Federal,  or  other  conflicts. 

0  (2)  Greatly  improve  communication  within  the  NPGS. 

0  (3)  Provide  rather  specific  recommendations  in  some  areas,  especially 
some  of  those  being  addressed  by  the  GAO. 
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•  (4)  Provide  mechanisms  to  assure  continued  visibility  of  the  germplasm 

program. 

•  (5)  Recognize  the  continuum  of  activities  within  the  NPGS  and  the 

importance  of  tight  control  and  accountability  in  activities  such  as 
maintenance  and  evaluation;  whereas  activities  such  as  germplasm 
enhancement  and  conservation  of  genetic  diversity  are  more  creative 
activities  which  demand  less  control. 

Recommendations 

A.  Working  Components 

The  current  system  of  reviewing  proposals  for  ARS  support  of 
exploration  (first  within  regions  and  then  nationally)  has  probably 
worked  well  as  a  system  of  review,  but  the  associated  concept  of 
funding  by  regions  is  without  justification.  Acquisition  of  plant 
germplasm  is  a  national  responsibi 1 ity  requiring  national  attention. 

•  Rec.  A-1--Funding  for  ARS-supported  plant  explorations  will  be 

budgeted  through  the  Plant  Exploration  Office,  which  will 
be  part  of  the  Economic  Botany  Laboratory  (EBL). 
t  Rec.  A-2--Proposal s  for  ARS  funding  of  plant  explorations  will  be 
solicited  and  reviewed  by  a  new  committee:  the  National 
Plant  Exploration  Committee  (NPEC). 

•  Rec.  A-3--Higher  Education  (HE)  funded  followships  and/or 

strengthening  grants  will  be  utilized  to  satisfy  training 
needs . 

The  PIO,  the  working  collections,  the  NSSL,  and  the  user  community 
must  interact  smoothly  and  effectively  if  the  NPGS  is  to  function  to 
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its  full  potential,  this  interaction  can  be  facilitated  by  the 
establishment  of  clearly  defined,  widely  understood  rules  and 
relationships. 

@  Rec.  A-4--The  working  collections  will  provide  the  primary  interface 
with  the  user  community. 

§  Rec.  A-5--Regional  plant  introduction  stations  will  eliminate 
duplications  which  exist  between  their  collections. 

Working  collections  will  include  foreign  acquisitions, 
domestic  cultivars,  and  some  advanced  breeding  lines. 
s  Rec.  A-6--Working  collections  will  include  foreign  acquisitions,  wild 
relatives,  and  domestic  cultivars,  plus  some  advanced 
breeding  lines. 

«  Rec.  A-7--A11  accessions  in  working  collections  will  also  be 
cataloged  and  maintained  at  NSSL. 

The  size  and/or  complexitiy  of  some  collections  is  such  that  they  can 
best  be  handled  separately  from  the  RPIS1 s--potatoes  and  small  grains 
are  examples.  These  collections  have  individual  curators,  but  they  are 
an  inteqrated  part  of  the  NPGS.  Collections  of  a  few  other  major  crops 
are  somewhat  on  the  periphery  of  the  NPGS.  Specific  recommendations 
for  certain  crops  should  serve  as  guidelines  (to  CAC's  and  the  NPGC) 
for  comparable  situations  which  will  most  likely  arise, 
e  Rec.  A-8--0ne  individual  will  have  primary  curatorial 

responsibilities  for  all  collections  of  a  qiven  crop, 
e  Rec.  A-9--A  full-time  curatorial  position  will  be  established  for  the 
soybean  collection. 
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t  Rec.  A-10--0ne  individual  will  be  designated  as  a  coordinator  of  the 
three  cotton  collections  and  planning  will  be  undertaken  to 
create  a  full-time  curatorial  position  for  cotton 
germpl asm. 

•  Rec.  A- 1 1  —  Planning  will  be  undertaken  to  create  a  full-time 

curatorial  position  for  peanut  germplasm. 

•  Rec.  A-12--The  sorghum  CAC  will  closely  examine  the  overall 

curatorial  needs  for  sorghum. 

The  curators  of  the  working  collections  are  at  the  very  heart  of  the 
NPGS.  Their  role  must  be  clearly  defined  and  the  value  of  their 
contribution  must  be  recognized  and  rewarded. 

•  Rec.  A-l 3 —  Individuals  assuming  curatorial  responsibilities  (and 

responsible  administrators )  will  enter  into  agreements  of 
respons ibi 1 ity  as  outlined  in  the  "Curator  Role." 

•  Rec.  A-14--The  ARS  Administrator  will  activate  a  task  group  with  a 

charge  that  they  recommend  review  procedures  whereby  those 
professionals  with  primarily  management  and/or  service 
responsibilities  can  receive  greater  rewards  and  support. 
While  recognizing  the  unigue  character!' sties  of  individual  collections, 
there  is  a  need  for  policy  guidelines  governing  replenishment 
(grow-out)  procedures  and  the  monitoring  of  seed  viability.  The 
recommendations  which  follow  are  especially  applicable  to  the  larger 
working  collections. 

•  Rec.  A-l 5 — Vi abi 1 ity  of  seed  stocks  in  working  collections  must  be 

monitored  to  assure  reasonably  high  germination  for  the 
period  of  the  replenishment  cycle. 
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®  Rec.  A-l 6--Accessions  will  be  replenished  on  a  regular  schedule,  with 
complete  blocks  of  a  collection  being  grown  in  a  given 
year. 

•  Rec.  A-17--The  size  of  increase  plots  will  be  determined  by  the 

number  of  plants  needed  to  maintain  genetic  integrity  and 
by  anticipated  needs  and  costs. 

9  Rec.  A-18--The  replenishment  schedule  will  be  communicated  to  the 
user  community. 

•  Rec.  A-19--Technical  decisions  relating  to  the  collections  will  be 

dependent  upon  consultation  with  the  appropriate  CAC  and 
national  technical  advisor  (NTA). 

0  Rec.  A-20--Worki ng  collections  will  be  responsible  for  all  grow-outs, 
including  those  required  by  NSSL. 

The  security  of  the  NPGS  is  dependent  upon  the  policies  and  management 
associated  with  NSSL.  The  projected  use  of  this  facility  will  soon 
require  expansion.  There  is  an  immediate  need,  however,  for  careful 
examination  of  several  policies  associated  with  the  operation  of  this 
faci 1 ity. 

•  Rec.  A-21--The  NPGC  will  provide  recommendations  for  optimal  use  of 

space  within  the  NSSL. 

•  Rec.  A-22--The  NPGC  will  solicit  inputs  from  the  Director  of  NSSL  and 

from  all  identifiable  curators  in  an  attempt  to  reduce  the 
number  of  seeds  required  in  each  NSSL  storage  sample. 

®  Rec.  A-23--New  accessions  will  enter  the  NPGS  by  being  sent  either  to 
the  PIO  (foreign)  or  to  the  appropriate  working  collection 
(domestic)--they  will  not  be  entered  directly  through 
NSSL. 
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c  Rec.  A-24--NSSL  will  (either  in-house  or  through  contracts)  assume 
all  germination  testing  responsibilities  for  the  NPGS. 
Improved  communication  is  a  major  need  of  the  NPGS.  No  single 
communication  instrument  is  likely  to  meet  this  need  so  it  is 
imperative  that  all  elements  of  the  NPGS  have  a  continuing  motivation 
to  search  for  effective  means  of  two-way  communication.  The 
recommendations  which  follow  indicate  a  few  communication  devices 
designed  to  meet  some  obvious  needs--more  will  be  needed, 
t  Rec.  A-25--Curators  of  all  working  collections  and  the  PIO  will 
generate  semiannual  newsletters  for  mailing  to  their 
respective  clientele. 

e  Rec.  A-26--Curators  will  take  maximum  opportunity  to  include  reports 
in  commodity  newsletters. 

e  Rec.  A-27--A  meeting  of  a  new  work  group--the  Association  of  Plant 
Germplasm  Curators  (APGC)--will  be  held  annually. 

*  Rec.  A-28--The  Data  Base  Manager  (DBM)  will  utilize  all  practical 

means  to  communicate  the  availability  and  potentialities  of 
the  Data  Base  Management  System  (DBMS). 

Successful  implementation  of  the  DBMS  is  of  critical  importance  to  the 
NPGS.  Some  of  the  pending  decisions  relative  to  that  implementation 
are  both  difficult  and  important.  Since  these  decisions  are  being 
addressed  by  a  broadly  based  GRIP  Coordinating  Committee,  specific 
recommendations  relative  to  the  DBMS  implementation  are  not  included  in 
this  report. 

e  Rec.  A-29--The  DMBS  will  be  implemented  early  in  FY  1983,  with 

sufficient  financial  support  to  assure  the  success  of  this 
critical  element  of  the  NPGS. 

x  v  i  i  i 


B.  Management  Components 

A  management  system  will  probably  be  judged  effective  if  the 
interrelationships  between  decisions  are  visible  and  coordinated  and  if 
it  is  readily  apparent  what  kinds  of  decisions  are  made  at  what  levels 
and  upon  what  criteria. 

@  Rec.  B-1--The  ARS  Admi nistrator  will  reaffirm  the  leadership  role  of 
the  Assistant  to  the  Deputy  Administrator  for  Germplasm  and 
his  involvement  in  budget  development,  program  planning  and 
review,  and  monitoring. 

®  Rec.  B-2--Funding  and  coordination  of  germplasm  evaluation  will  be 
through  ARS.  Cooperative  agreements  will  be  utilized  to 
fund  non-Federal  projects. 

@  Rec.  B-3--Germpl asm  enhancement  efforts  will  receive  support  through 
both  ARS  and  CSRS. 

An  interagency  problem  affecting  the  NPGS  is  the  need  for  better 
coordination  between  ARS  and  APHIS  in  discussing  such  issues  as  central 
facilities,  systematic  quarantine  procedures  for  crops  such  as  corn  and 
sorghum,  and  direct  quarantine  and  indexinq  by  clonal  repositories. 

•  Rec.  B-4--The  Science  and  Education  Coordination  Office  (SECO)  will 
coordinate  the  development  of  an  ARS/APHIS  Germplasm 
Oversight  Committee. 

C.  Advisory  Components 

The  NPGRB  advises  the  Secretary  of  Agriculture  and  it  can  play  a  vital 
role  in  providing  important  policy  advice  at  the  highest  levels  of  USDA 
management.  The  NPGRB  cannot  hope  to  operate  with  full  effectiveness 
unless  it  receives  adequate  staff  support. 
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•  Rec.  C-1--The  NPGRB  merits  and  will  receive  at  least  half-time 


support  from  a  dedicated  staff  position.  This  primary 
support  position  will  provide  secretariat  services  to  the 
NPGRB  and  will  have  access  to  sufficient  funding  to  support 
NPGRB  activities. 

CAC's  are  formed  when  a  crop  is  deemed  to  have  sufficient  need  by  the 
NPGRB  and  when  the  scientists  associated  with  that  crop  show  sufficient 
organization  and  interest  to  select  such  a  committee.  While  he  CAC's 
have  proven  to  be  an  especially  valuable  addition  to  the  NPGS,  they  are 
limited  by  time  and  resources  from  providing  the  immediate  responses 
needed  to  asssure  effective  technical  guidance  on  a  continuing  basis. 

•  Rec.  C-2--An  NTA  will  be  designated,  within  ARS,  for  each  crop  having 

a  CAC. 

It  is  of  critical  importance  that  existing  CAC's  continue  to  operate 
effectively  and  that  new  CAC's  come  into  operation  as  needs  arise. 

•  Rec.  C-3--Although  "owned"  by  their  respective  user  communities,  the 

CAC's  will  be  facilitated  by  a  carefully  selected  invidiaul 
operating  under  the  direct  supervision  of  the  Assistant  to 
the  Deputy  Administrator  for  Germplasm. 

D.  Facilities 

The  most  immediately  needed  facility  in  the  NPGS  is  a  new  building  to 
house  the  Small  Grains  Collection.  Other  identified  needs  are  for 
additional  space  at  NSSL  and  a  facility  to  consolidate  germplasm 
activities  at  Beltsville,  MD. 
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•  Rec.  0-1 --A  new  facility  will  be  built  at  Aberdeen,  ID,  which  will 

house  the  staff  associated  with  the  Small  Grain  Collection 
and  provide  space  and  equipment  to  process,  evaluate, 
maintain,  and  manage  the  collection. 

•  Rec.  D-2--A  "Germplasm  Center,"  housing  the  U.S.  Plant  Introduction 

(quarantine)  Station,  the  PIO,  the  Data  Base  Management 
Unit,  the  EBL,  and  the  Plant  Taxonomy  Laboratory  (PTL)  will 
be  constructed  at  Beltsville,  MD. 

•  Rec.  D-3--Additional  space  which  is  needed  for  the  NSSL  will  be 

gained  by  expanding  the  present  facility. 

E.  Implementation 

While  this  document  presents  a  plan  to  address  these  needs  and  problems 
over  a  15-year  period,  it  is  unlikely  that  the  NPGS  will  maintain  this 
level  of  visibility  for  that  time  period.  It  is  important,  therefore, 
that  there  be  a  mechanism  to  assure  the  continued  consideration  of  this 
plan . 

•  Rec.  E-l --There  will  be  an  annual  meeting  (in  January)  with  the 

Assistant  Secretary  for  S&E  to  discuss  the  budgetary  status 
of  the  NPGS.  This  meeting  will  be  arranged  by  the 
Executive  Secretary  of  the  NPGRB  and  those  attending  will 
include  (1)  the  Vice-chairman  of  the  NPGRB,  (2)  the 
Chairman  of  the  NPGC,  (3)  the  Assistant  to  the  Deputy 
Administrator  for  Germplasm,  and  (4)  the  Executive 
Secretary  of  the  NPGRB. 

Budget  Requirements 

Of  the  eight  "key  objectives"  utilized  in  the  recurring  portion  of  the  budget 
projections,  the  first  five  (acquisition,  maintenance,  evaluation,  germplasm 
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enhancement,  and  research  on  the  conservation  of  genetic  diversity)  form  the 
basic  continuum  of  NPGS  activities.  The  last  three  (information  management, 
monitoring  genetic  vulnerabi 1 i ty,  and  training)  are  areas  essential  to  the 
support  of  the  system. 

The  planning  considerations  upon  which  the  budget  requirements  were  determined 
are  as  follows: 

•  (1)  One  method  by  which  current  managers  can  "institutionalize"  their 

current  level  of  interest  in  the  NPGS  is  to  recognize  that  this  is, 
indeed,  a  priority  area  which  is  far  from  the  budgetary  base  needed 
to  fulfill  its  mission. 

•  (2)  Sufficient  fundinq  must  be  made  available  to  meet  immediate 

exploration  needs,  especially  in  those  habitats  where  man's 
encroachment  may  offer  an  immediate  threat  to  native  germplasm. 

•  (3)  The  long-range  effectiveness  of  the  NPGS  will  depend  upon  the  more 

immediate  strengthening  of  the  maintenance  and  evaluation  portions  of 
the  NPGS  continuum,  plus  the  information  management  and  training 
components  which  support  the  system. 

•  (4)  While  the  system  does  monitor  genetic  vulnerabi 1 ity,  a  budget  base 

must  be  established  to  support  these  activities. 

•  (5)  Germplasm  enhancement,  research  on  conservation  of  genetic  diversity, 

and  acquisition  are  activities  of  immediate  importance,  but  it  is 
especially  important  that  their  lonq-range  value  be  recognized. 
Support  of  these  activities  becomes  increasingly  important  as  a 
followup  to  earlier  expenditures  on  maintenance  and  evaluation. 
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•  (6)  It  is  important  to  recognize  which  components  of  the  State/Federal 

(and  sometimes  private)  partnership  can  best  perform  these  key 
objectives,  and  through  which  agency  they  can  most  effectively  be 
funded. 

•  (7)  The  NPGS  has  certain  minimal  facility  needs  which  must  be  met  to 

support  the  expanded  system. 

Total  budget  requirements  for  the  period  1983-97  are  summarized  in  table  A. 
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PREFACE 


This  report  represents  the  initial  phase  in  the  development  of  a  long-range 
plan  for  the  National  Plant  Germplasm  System  (NPGS).  A  meaningful  long-range 
plan  must  be  developed  to  capitalize  on  the  strengths  of  the  current  system 
and  compensate  for  its  weaknesses.  This  report  synthesizes  information  from 
a  number  of  sources  to  provide  an  overview  of  the  current  status  of  the  NPGS. 
The  strengths  and  weaknesses  of  the  system  are  assessed  in  a  second  report 
and  are  not  discussed  herein. 

NOTE:  This  report  does  not  reflect  changes  resulting  from  the  1981 

reorgan i zat ion  within  USDA,  Science  and  Education,  because  of  the  intent  to 
indicate  the  status  of  the  NPGS  in  1980. 
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MISSION  STATEMENT 


In  order  to  provide  genetic  diversity  to  increase  crop  productivity  and  reduce 
genetic  vulnerability  in  future  food  and  agriculture  development,  not  only  in 
the  United  States,  but  for  the  entire  world;  it  is  the  mission  of  the  National 
Plant  Germplasm  System  (NPGS)  to  acquire,  maintain,  evaluate,  and  make  readily 
accessible  to  crop  breeders  and  other  plant  scientists  as  wide  as  possible  a 
range  of  genetic  diversity  in  the  form  of  seed  and  clonal  germplasm  of  our 
crops  and  potential  new  crops. 
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Sect  ion  I . 


INTRODUCTION 

Most  of  the  plants  from  which  the  United  States  derives  its  food  and  fiber  were 
introduced  from  other  countries.  The  list  of  economically  important  native 
plants  is  very  short  and  includes  such  crop  plants  as  sunflowers,  cranberries, 
blueberries,  strawberr i es ,  pecans,  hops,  range  grasses,  conifers,  and  hardwoods. 

In  precolonial  and  colonial  times,  early  explorers  and  colonists  who  settled  on 
Eastern  shores  were  faced  with  the  almost  total  lack  of  native  food  and  fiber 
crops.  Indians  used  many  wild  plants,  but  Indian  corn  (maize),  beans,  squash, 
and  tobacco  were  the  only  crops  found  to  be  of  much  use. 

With  the  exception  of  tobacco,  all  these  crops  were  brought  into  the  United 
States  from  Mexico  hundreds  of  years  before  by  early  Indian  tribes.  Corn  was  by 
far  the  most  important  food  crop.  Incoming  colonists  were  cautioned  to  bring 
seeds  of  most  crops  with  them.  This  form  of  plant  introduction  continues  up 
to  the  present. 

Because  of  a  dearth  of  native  crop  germplasm  and  a  shallow  base  of  primitive 
varieties,  modern  agriculture  in  the  United  States  depends  on  a  coordinated 
system  to  introduce,  evaluate,  and  maintain  the  germplasm  obtained  elsewhere. 

No  single  entity  can  be  expected  to  provide  the  germplasm  required  by  the 
array  of  scientists  working  even  within  a  single  crop.  Therefore,  research 
needs  require  an  efficiently  organized  effort  to  assure  that  Federal,  State 
and  local  institutions,  and  private  industry  can  obtain  needed  plant  germplasm. 

There  are  large  gaps  in  the  genetic  diversity  base  of  some  crops,  particularly 
the  wild  species  and  primitive  varieties  that  may  contain  genes  for  disease  and 
insect  resistance  and  other  desirable  traits.  Although  found  in  many  areas  of 


the  world,  these  sources  of  diversity  are  rapidly  being  depleted,  displaced,  or 
abandoned.  Once  lost,  these  sources  will  never  again  be  available  to  mankind. 

The  nature  of  collecting  and  assembling  genetic  resources  requires  international 
collaboration.  In  the  United  States,  the  preservat i on ,  evaluation,  and  distri¬ 
bution  of  this  broad  array  of  germplasm  and  the  awareness  of  the  needs  of 
researchers  for  introduced  germplasm  rests  with  the  National  Plant  Germplasm 
System  (NPGS),  a  coordinated  network  of  scientists  from  the  private.  State, 
and  Federal  sectors  of  the  agricultural  research  community. 

In  all,  the  NPGS  now  maintains  about  500,000  accessions  of  germplasm  in  the 
form  of  seed  and  vegetatively  propagated  stocks.  These  accessions  are  primarily 
cultivars  and  unimproved  germplasm  from  foreign  sources.  A  few  working  collec¬ 
tions,  and  the  National  Seed  Storage  Laboratory  (NSSL),  also  maintain  some  domes¬ 
tic  breeding  lines  and  cultivars.  Any  of  this  wide  array  of  genetic  diversity  is 
available  without  charge  to  any  bona  fide  plant  scientist  in  the  United  States. 

In  addition,  material  in  the  NPGS  is  exchanged  with  countries  around  the  world 
for  germplasm  needed  by  our  scientists.  In  providing  germplasm  to  users,  domes¬ 
tic  or  foreign,  only  a  portion  of  a  given  accession  leaves  the  system.  A  given 
accession  is  never  exhausted — it  is  maintained  and  increased  as  necessary. 

New  accessions  of  germplasm  are  added  to  the  system  at  the  rate  of  7,000  to 
15,000  per  year.  Approximately  70  to  80  percent  of  these  come  through  exchange 
with  other  countries;  the  rest  are  acquired  through  direct  collecting  expedi¬ 
tions,  foreign  and  domestic,  and  from  the  user  community. 

Basically,  the  NPGS  is  well  designed  to  provide,  on  a  continuing,  long-term 
basis,  the  plant  genetic  diversity  needed  by  the  public  and  private  plant 
scientists  and,  ultimately  and  most  importantly,  the  farmers  of  the  Nation 
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for  the  purpose  of  improving  productivity  of  crops  and  minimizing  the  vulner¬ 
ability  of  those  crops  to  biological  and  environmental  stresses.  This  so-called 
genetic  vulnerability  of  crops  comes  into  play  when  an  out-of-the-ord i nary  range 
of  stresses  from  diseases,  insects,  drought,  or  temperature  extremes  exceeds 
the  crop's  range  of  tolerance  or  resistance  to  such  factors.  The  results  can 
vary  all  the  way  from  noticeable  yield  reduction  in  localized  areas  to  crop 
failures  over  very  large  areas. 

Protection  from  crop  losses  through  control  of  biological  and  environmental 
stresses  is  far  more  difficult  and  costly  than  through  increased  genetic  diver¬ 
sity  among  varieties  of  a  given  crop.  Therefore,  the  objective  is  to  broaden 
the  genetic  diversity  of  a  crop  throughout  its  production  area  by  having  that 
production  come  from  an  array  of  varieties,  all  productive  but  each  different 
from  the  others  in  terms  of  its  range  of  tolerance  to  one  or  more  potential 
stresses.  This  can  reduce  the  likelihood  of  epidemic  losses. 
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Sect  ion  II. 


ORGANIZATIONAL  STRUCTURE 

The  NPGS  is  a  cooperative  national  effort  involving  Federal,  State,  and  private 
programs.  It  is  also  a  major  component  of  an  international  plant  germplasm 
network  and,  as  such,  coordinates  its  efforts  with  the  International  Board  for 
Plant  Genetic  Resources  (IBPGR). 

The  major  working  components  of  the  system  are:  (I)  the  Plant  Introduction 
Office  (PIO);  (2)  the  "working"  collections  located  either  at  one  of  four 
regional  plant  introduction  stations  (RPIS's)  or  with  curators  (who  handle  such 
major  crops  as  wheat,  oats,  barley,  rice,  soybeans,  and  tobacco,  as  well  as 
Genetic  Stock  Collections);  (3)  the  long-term  or  "base"  collections  located 
at  the  NSSL;  and  (4)  the  user  community,  a  broad  array  of  scientists,  educators, 
and  commercial  concerns  involved  in  prebreeding  ( transferr i ng  desirable  genetic 
traits  into  phenotypes  which  can  be  more  readily  utilized  in  varietal  develop¬ 
ment)  and  varietal  development  as  well  as  numerous  other  research  areas.  Another 
critical  component  of  the  system  (5)  is  an  information-management  system,  which 
has  just  been  developed  by  the  Germplasm  Resources  Information  Program  (GRIP). 
When  implemented,  this  information  system  will  impact  upon  all  working  components 
of  the  NPGS. 

Management  of  the  diffuse  system  is  largely  delegated  through  USDA-SEA  with  the 
primary  coordinating  position  being  the  Assistant  to  the  Deputy  Administrator 
for  Germplasm  within  USDA-SEA-AR.  Prior  to  1972,  the  PIO  and  the  four  RPIS's, 
four  Federal  plant  introduction  stations  (two  have  since  been  closed),  and  NSSL 
were  administered  through  USUA-ARS  New  Crops  Research  Branch,  and  other  major 
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collections  through  the  specific  branch  dealing  with  that  commodity.  Plant 
introduction  of  all  crops,  however,  was  the  responsibility  of  the  New  Crops 
Research  Branch.  Since  1972,  the  system  has  been  subject  to  the  regionalized 
administrative  structure  of  USDA-SEA-AR.  Those  State  or  private  workers  involved 
as  curators  or  users  are  administered  independently. 

The  NPGS  also  includes  a  number  of  advisory  components.  The  National  Plant 
Genetic  Resources  Board  (NPGRB)  is  a  policy  advisory  group  which  advises  the 
Secretary  of  Agriculture  on  matters  relating  to  germplasm.  The  National  Plant 
Germplasm  Committee  (NPGC)  took  the  place  of  the  New  Crops  Committee,  after 
the  1972  reorganization,  and  it  provides  advice  and  coordination  to  the  NPGS, 
primarily  through  AR  and  State  agricultural  experiment  station  (SAES)  adminis¬ 
trations.  It  also  provides  technical  advice  to  the  NSSL.  The  AR  Plant  Germplasm 
Coordinating  Committee  advises  the  Adm i n i strator  on  operational  matters  especially 
AR-funded  explorations.  A  regional  technical  committee,  with  an  SAES  director 
as  its  administrative  advisor,  provides  advice  to  each  RPIS.  Crop  advisory 
committees  (CAC's)  are  now  in  existence  for  10  major  commodities.  They  provide 
technical  advice  to  the  respective  curators,  the  GRIP  team  developing  the  infor¬ 
mation-management  system,  NPGRB,  and  NPGC. 

Figures  I  and  2  and  table  I  provide  a  visual  summary  of  the  working,  management, 
and  advisory  components,  respectively,  of  the  NPGS.  Some  of  these  components 
are  described  in  more  detail  within  this  report. 
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Figure  1.  Working  Components  of  NPGS 
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Figure  2.  Management  Components  of  NPGS 


User  Community 


Table  I.  Advisory  Components  of  NPGS 


Advisory  Component 

Kind  of 

Advice 

Advice  to  Whom 

National  Plant  Genetics 
Resources  Board 

Pol  icy 

Secretary  of  Agricul 

1  ture 

National  Plant  Germplasm 

Comm i ttee 

Pol  icy  and 

Techn i ca 1 

SAPS  Administrators 

AR  Adm i n i strators 
Curator-NSSL 

Curators-C 1 ona 1  repositories 

AR  Plant  Germplasm 

Coordinating  Committee 

Pol  icy  and 

Techn i ca 1 

AR  Adm i n i strators 

Reg i ona 1  Techn i ca 1 

Comm i ttees 

Techn i ca 1 
(Pol  icy) 

RPIS’s 
( NPGC) 

(SAES's) 

Crop  Advisory  Committees 

Techn i ca 1 

Spec i f i c  Work i ng  Co  1 
Curators 

GRIP  Team 

NPGRB 

NPGC 

1 ect i on 
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WORKING  COMPONENTS 

The  principal  stations  or  laboratories  within  the  NPGS  are  listed  in  table  2. 

The  NSSL  located  at  Fort  Collins,  Colorado,  provides  long-term  storaye  for  all 
crop  species.  Its  function  is  preservation  as  opposed  to  being  a  working  col- 
I ect i on . 

The  Germplasm  Resources  Laboratory  (GRL)  is  a  SEA-AR  administrative  unit  of  the 
Plant  Genetics  and  Germplasm  Institute  (PGGI)  at  the  Beltsville  Agricultural 
Research  Center  (BARC),  Beltsville,  Maryland.  Four  major  components  of  the 
NPGS  are  a  part  of  this  laboratory,  the  PIO,  the  USDA  Small  Grains  Collection, 
the  USDA  Rice  Collection,  and  the  SEA-AR  plant  introduction  station  located 
at  Glenn  Dale,  Maryland.  Five  additional  laboratories  are  administrative  units 
of  PGGI.  The  Plant  Taxonomy  and  Economic  Botany  Laboratories  (EBL)  serve  the 
NPGS  at  the  working  level.  Research  programs  within  the  other  three  laboratories 
fall  into  the  user  category. 

The  PIO  is  the  focal  point  for  the  acquisition  and  exchange  of  plant  germplasm. 
Assignment  of  a  PI  (plant  inventory)  number  and  initial  documentation  and 
distribution  are  functions  of  this  office,  but  no  collections  are  maintained 
there.  Any  plant  materials  provided  to  foreign  scientists  are  obtained  and 
forwarded  by  the  PIO. 

The  USDA  Small  Grains  Collection  is  the  largest  working  collection  with  holdings 
of  82,000  wheat,  barley,  oats,  rye,  and  Aeg i  I  ops  accessions.  It  is  one  of  the 
few  major  elements  of  the  NPGS  which  maintains  and  distributes  domestic  lines 
and  cultivars  as  well  as  materials  currently  under  the  PI  system.  The  USDA  Rice 
Collection  of  approximately  15,000  accessions  is  also  maintained  within  the  GRL. 
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The  SEA-AR  plant  introduction  station  at  Glenn  Dale  also  serves  as  the  Plant 
Quarantine  Facility  of  the  Animal  and  Plant  Health  Inspection  Service  (APHIS). 
Maintenance  and  distribution  of  pome  and  stone  fruits  and  woody  ornamentals 
are  handled  by  SEA,  while  virus  indexing  and  quarantine  handling  of  these  and 
other  crop  categories  are  the  responsibility  of  APHIS. 

One  additional  SEA-AR  plant  introduction  station  is  located  at  Miami,  Florida. 
Maintenance  and  distribution  of  tropical  and  subtropical  species  are  handled 
at  this  location.  Former  Federal  plant  introduction  stations  at  Chico,  Cali¬ 
fornia,  and  Savannah,  Georgia,  are  no  longer  in  operation. 

The  four  State/Federal  RP I S T s  are  located  at  Geneva,  New  York;  Experiment, 

Georgia;  Ames,  Iowa;  and  Pullman,  Washington.  Most  of  the  crop  and  noncrop 
species  are  maintained,  evaluated,  and  distributed  from  these  stations.  The 
collections  are  comprised  primarily  of  accessions  under  the  PI  numbering  system 
and  species  are  assigned  to  a  specific  station.  Several  crops,  however,  are 
not  represented  at  the  RPIS,  but  rather  are  held  by  one  of  the  other  units 
mentioned  or  by  curators  located  throughout  the  United  States. 

Also  a  State/Federal  i nterreg iona I  station  is  located  at  Sturgeon  Bay,  Wisconsin. 
The  Potato  Introduction  Station  handles  only  potatoes  and  related  species. 

A  clonal  repository  (see  appendix)  has  been  established  and  dedicated  at  Corvallis, 
Oregon,  and  one  is  under  construction  at  Davis,  California,  with  curators  hired 
for  each  location.  The  Mayaguez  Institute  of  Tropical  Agriculture  (MITA)  at 
Mayaguez,  Puerto  Rico,  has  responsibility  for  maintaining  some  tropical  germ- 
plasm.  The  Soil  Conservation  Service  (SCS)  also  operates  and/or  funds  20  plant 
materials  centers  which  maintain  and  evaluate  approximately  16,000  domestic  and 


foreign  plant  collections  (see  appendix).  Several  curators  and  cooperators 
throughout  the  United  States,  Puerto  Rico,  and  the  Virgin  Islands  maintain 
additional  collections  of  germplasm. 

The  number  of  accessions  held  and  the  samples  distributed  in  1980  are  given  in 
table  3  for  the  principal  stations  and  laboratories  within  the  NPGS. 


Table  2.  National  Plant  Germplasm  System:  Principal  Stations  or  Laboratories  Responsible  for  Introduction,  Maintenance,  and 
Distribution  of  Plant  Germplasm 


<c 

|  , - 

CD 

□  sr 

o  T 

cd  i  cr 

cnoo  C  3 

C.  *«- 

C-  S-  T— 

3  m  O  Qj 

4-J  4-J 

0f_  ro  ^  03 

•r-  OO 

c  E 

1  4-  3  on  4-> 

"O  -ID  -M  CD 

•r-  n  on 

-M  O  CT+J  S_ 

DO)  cr 

•<-  cr  05 

co  •!—  aj 

1 -  (J  -  fT3  -M 

cn, — 

CU  cn>3  u 

u  CT  ' —  <o 

O  •**'“  Q- 

a_szs_i- 

cr  4-  o  Q- — -"o 

^  C  (D  E 

•i—  -M  <+_  "O 

•r-  4-  -r-  CD 

o 

TD  -M  £T  3 

O  4->  <=C  3  -m 

4->  O  CD 

OJ  00  OJ  4_  TS 

-M  U  LU  o  <C 

c  4->  4-  cn 

•' —  *i —  -M  O 

v-  cr  (UW-nr- 

•P-  03 

H—  oo  OO  - 

CD 

C  O'-  4->  CD 

O  DTD 

•i—  C  O  00  00 

cn 

3  •  I —  i -  —  ro  3 

Q.  cr  c  cr 

-M  O  Q-  OJ  r— 

03 

-m  o  cr  -m 

CD  05  03 

3  <_>  -r-  fO 

CD  U(J  OWD 

» —  E  — 

OJ  TD  S—  -M 

O 

>  3  v-  cr 

03  rr  ^  Q- 

u  oo  3  o  rr 

4-J 

•1—  TD  l/l  -M  3  <Q 

u  u  cr 

3  o3  cn  aj 

00 

-(-J  0  3  0  0 

0  0  0  4- 

oo  o  QJ  E 

• 

(O  S.T-  OJ-I-  *> 

4-  “O  O 

QJ  •!—  T3  -M  03 

on 

E 

3  -M  ro  ' —  -M  - — -  • 

-M 

-M  -M  OJ  03  3 

CD 

C- 

-M  3  3  ' —  3)  □  -3 

1 —  ^  O  CD 

3  U-P  U  S- 

— 

LT 

CD 

c/1  1 — '  CD  O  3  SI  u 

03  co  cr 

3  n-r-  03 

p*: 

4-> 

•i-  CD  "O 

cr  o  *•-  cr 

•!-  "O  _Q  QJ 

03 

c. 

1 

cr  -m 1 —  o  fo 

o  -r-  S-  03 

3  0-1-3  >5-M 

03 

cn 

•r-  cr  i —  QJ  3  QJ  QJ 

•r-  4->  D-> 

4-J  S-  ^r  •«“  T3 

CD 

c: 

c 

E  (O  "3  U-P, —  oo 

D  U  i/l  U 

/Ip  op  o 

cn 

cd 

o 

TD  1 —  EE  •<-  3  <C3  O) 

03  rr  •( —  x 

,r”  c  c  c  o 

CD 

cn 

_ 1 

cc  a.  oo  or  i— i  o  3 

2:tt  aj 

O  -f-  Q_  03  ^ 

> 

1 

>s 

00 

TD 

“O  CD 

O 

CO 

CD  > 

O 

CD 

CD*r- 

r» 

•r— 

00  4-> 

on 

4-5 

03 

4D 

T5 

•  r— 

4-  r— 

05 

3 

i - 

O  CD 

o 

03 

•i — 

-Q  lo 

00 

0\ 

on 

cr 

c:  “o 

4-J 

4-J 

on  o 

O'— 

03 

•i — 

CT  *r- 

•i —  *r- 

CD 

3 

o  ■+-> 

-4-*  ^ 

.cr 

C. 

o_  u 

O 

^  . 

4- 

00  CD 

CD  S- 

CD 

CD  r— 

i —  *r— 

4- 

CD 

C-  » — 

r—  CD 

O 

C 

o 

o  jo 

o  • 

M—  O 

CD  4-J 

on  “O 

4-J  on 

o 

• 

c  cr 

on  i — 

c. 

"O 

2 

O  03 

03 

oo  O 

cr  c 

o 

•i — 

TD  -M 

CD  ’T 

05  03 

1 — 

4-J  " 

cr  cr 

i—  HD 

JO 

QJ 

o  >n 

03  (D 

Q-  E 

00 

-Q 

CD  CD 

E 

E 

CD  CL 

CD 

i —  i — 

CD 

CD  03 

^  s- 

O  o 

QJ 

C 

- —  c_ 

CJ 

E  cr 

CV 

X  o 

CD 

CD 

o 

O  05 

•1 — 

o 

1— 1 

LU  4- 

CD  CJ 

OO 

CJ  JO 

or 

CL-  o 

r, 

>, 

3 

o 

c 

-M 

o 

• 

nrs 

s_ 

•r— 

-O 

3 

CD 

4-J 

03  4-J 

o 

o 

o 

_ J  -r-  r - 

4—  JD 

•r— 

CD  4-> 

3 

oo  c\j 

aj  <d 

54-  C\J 

' —  on 

co 

o 

CD  C-  LT 

•1—  — 1  OJ  LT> 

4-  CXJ  LD 

i —  CD  ^ 

oo  i n 

•1—  O': 

CP-  CD  O 

jr  oo  o 

CO)  o 

0^0 

cn  o 

4->  err 

03  >  00 

C_J  00 

r\ 

cj  i 

u 

C-  ’ 1 

CD  E  O 

c  E  O 

CJ  o 

E  O 

3  O 

o  cr 

—  CD  O  OJ 

o  o  CXJ 

on  or  cxj 

o  CXJ 

T3  CXJ 

00 

-M  =>0 

-C  3  o 

V-  O 

•  c 

o 

jct  o 

00 

on  o 

-m  3  or 

cd  +->  or 

c.  -r-  cn 

or 

4—5  C- 

CD 

CD 

3  o  □ 

D->  o  Q 

T  05  Q 

o 

S-  4-5  O 

C- 

OO  “O  -4— >  ^ 

O  oo  —  5E 

•r-  =5  ^ 

S- 

o  cr 

"O 

00  CD  03  00 

2  OJi— 

_cr  T3V- 

f'  CD  OC 

i — 

"O 

03  CD  -m  cr 

OaO  - 

!I2  o  or  r* 

_cr  * 

on  O  * 

C-  cc  ^ 

CO  OO  OO  -r- 

aj  o  cd 

O  CD 

D  1 —  C  CD 

CD  O  CD 

CD  4-J  CO  CD 

1 — 

-ME  -Ml — 

.  -*_J  4->  , - 

•i —  i —  i — 

4-J  • — 

4-5  C  e  r— 

"O 

o>— 

its  oo  cn  oo  ' — 

<  C  CJli^i — 

E  03  CT'i— 

03  cn  on  i — 

05  03  O  X  05 

C 

2:  OJ-U  o 

2  CO  C  (D'l- 

» — <  cr  cd 

W  E  C'r- 

O  c  CD  *r- 

3-r—  *r-  OC 

03 

cr  03  CD 

i—  T-  2  > 

CD  r-  > 

OO  -r-  > 

r-  3-  > 

Q-  4-J  CO 

oo  O  C_ 

•  GOO  1  00 

CD-M  TD  1  cn 

•  TT  00 

•  T3  i  on 

•  03  cr 

CD 

•r-  -r-  O  4-> 

3J  E  i—  CD  -M 

C  Cr-UD 

nr  cr  i —  -m 

r~D  i —  CJ  D 

LU  .4-5  •  cr 

E 

O-pr-  L 

s-  -c-  or  i — 

O  O?  t-  Cd  i — 

Q  -r-  i— 

•r-CTn- 

on  on  o  cd 

05 

O  03  o  O 

•  qj  3<  aj 

CD  •—  =3  <C  CD 

•  oo  n  aj 

•  QJ 

•  •  •  i — 

DZULl 

nr  cd  co  cn  on 

CD  CL  CO  CO  CQ 

cn  3)  co  co 

<  ma?cQ 

ZD  DD  a_  CD 

CD 

O 

4- 

e 

4- 

c 

O 

c 

•i — 

>■> 

CD 

o 

4-5 

c. 

cn 

cr 

•I — 

CJ 

o 

05 

oo 

o 

OO 

4-J 

3 

4-> 

£- 

CD 

•r— 

c 

O 

TJ 

03 

O'— 

CD 

4-> 

•r— 

CD 

O 

C. 

4-)  -J 

3  — - 

O 

03 

r— 

o 

oo  oo 

3  _J 

3 

i - 

4-5 

jQ 

oo 

o  or 

T3 

CD 

o 

3 

03 

td 

OO  CD 

O 

CJ 

i — i 

r— 

CD — - 

aj — - 

- —  cr 

CD 

or 

4-> 

< —  o 

CD 

4-J 

S- 

oo 

>1 

cr 

03  •<— 

u 

cr 

o 

S- 

E  3 

» — i 

•r— 

o<  cr 

o 

oo  o 

c75  cj 

or 

■ —  o 

cr 

03  ■+—) 

CD  -M 

4-> 

CD 

O  -r— 

o 

cr  03 

i —  CD 

C  O 

<Cr— 

4-J 

•1 — 

O  C- 

Q.  3 

03  * — * 

Q  *— 

Q 

C  03 

-M 

•r-  O 

E  O 

< —  Q_ 

on  o 

on 

LU  4-J 

03 

4-J  _Q 

3  JD 

Q_ 

=DC_J 

ZD 

on  on 

4-J 

05  05 

aj  cd 

OO 

_d 

CD  — 1 

Examples  of  responsibilities 

Station  or  laboratory  Name  and  address  for  major  collections  Remarks 


00 

cr 

1  CL) 

1  00 

1  c 

1  r> 

CD  +->  • 

QJ  CD 

CD 

QJ  oo 

QC  '0  CTi 

oc  -m 

QL  +-> 

QT  OJ  1 

-M  C 

03 

ra 

4->  -r- 

o 

i -  IS  -r- 

r —  -3 

r—  CX 

r —  03  CJ 

TD 

13  4_) 

03  OO 

13  -i— 

03  -3  *r~ 

03 

C  CVI  rc 

3 

CDU 

3  OO  _3 

<J 

O'—  Cl 

O  ^  CD' 

O' - ■- 

O  L_ 

03  • 

•1 —  *r— 

•«-  < —  3 

■r-  +J 

•r-  OO  03 

>  oo 

cn  ru 

CD  *i — 

cr-  ^  o 

cr> —  q_ 

05  -3 

QJ  CD)  -r— 

QJ  *-3 

CD  13 

aj 

•1— 

Cd  1  4-> 

QT  CD  o3 

QC  1  Q. 

cd  ^ 

13 

LU  3 

1  CL 

o 

CO  — 1 

o 

_3  ^  03 

JZOO-r- 

j3  1  CO 

cn4- 

CD  CL 

CD  O 

03  c_) 

CD^ 

e 

3  ~ 

3  +>'r— 

O  *G0 

3 

o 3  i — 

O+JCO 

O  4->  4-> 

O  4U 

O  -3 

e  03 

3  OO 

3  U  3 

s_  U=2 

3  CJ  * 

CJ 

_3  OJOO 

_3  QJ  03 

-c  a> 

_3  QJ  OO 

C 

4-> 

4->  Q. 

4-> 

-3  }Ll_ 

O  CL 

O 

O 

O  LU 

O 

o 

CD  3 

CD  3  OO 

cr  S-  oo 

CD  3  ^ 

sz  J 

3CL  " 

3Q_U 

C  CL 

3  CL  OO 

<J  4-> 

•r-  OO 

•r-  OO 

•1 - 

•r-  CJ)  • 

4->  _3  Ll 

4->  _3 

4-)  ^  00 

4-)  -3  OO  CD 

03  S- 

03  CJ 

43  U<^ 

03  U  CD 

03  CJ  3 

QJ  CD 

3  3^ 

3  L_ 

3  S-  4-P 

3  L_ 

oo  _c: 

QJ  03  <C 

QJ  03  <C 

CD  03  03 

CD  03  <C  4-> 

CD  -3 

CL  CD  LU 

CL  QJ  LU 

CL  CD  4-^ 

CL  CD  LU  03 

or  o 

O  00  OO 

O  CD  OO 

CD  c/)  OO 

O  CD  OO  CL 

co  ~o 

CD  c 

* 

•r-  05 

13 

4-J 

cj 

CD 

r> 

3 

03 

CD  ^ 

O. 

4-> 

CD 

QJ  * 

Q_  co 

CD 

> 

3  OJ 

co  CD 

»» 

r— 

o 

3:  u 

C 

C 

r—  3 

1—  3 

3 

i —  CD 

o 

QJ 

O  CD 

^  -3 

03  c 

•r— 

E  CL 

-Q 

OJ  -3 

(J  03 

cr 

CL 

4U  E 

3  OJ  oo 

*•“  E 

o 

^  CD 

OJ  3 

U  • —  03 

CL 

03  Q. 

CD  CJ 

OO  QJ 

O  * 

•>  >1 

CD 

^  3 

QJ  *  CL 

S-  CD 

s-  xr 

CL  ^ 

00  (J 

4-  00 

4->  CD 

CD  +-> 

^  E 

< —  CJ 

_Q  4- 

>  o 

O  3 

#\*r—  *  r— 

3  Cf_ 

O  E 

U  J 3 

c  o 

OJ  -M  -C 

CO  O 

1 —  *1— 

CD 

3  -3 

cr  c  u 

<J 

U  4-> 

^  3 

O  03 

U  aj 

CD  C 

CJ  E 

_Q  ’  »- 

cn 

r— 

CL  00 

O 

JD  S- 

. —  c 

13  -1— 

3 

#*-»-> 

15  *■  a; 

0 3  *r— 

•1 —  1 — 

O  * 

03 

u  w  S 

CJ  "O 

sr  o 

« —  -3 

4-  * 

CD  O 

•r-  3  o 

sr  u 

03  Z5 

' —  oo 

OO  r— 

CLi —  03 

(D  U 

4->  3 

03  -(-> 

c  n1.- 

Ouu 

L.  o 

3  03 

4-  CD 

13  13  4- 

L  C  fO 

(1)  L- 

03  CD 

<“  CD 

<D  S~  13 

1—  v-  o 

CL  .O 

O  CL 

<c  _c 

CD  Cr  lo 

c 

•  o 

15  -i— 

>> 

-M  4-> 

• 

• 

•  -M 

i — 

OO  13 

03 

03 

13  -r- 

03 

-M 

+-> 

4— 5 

-l->  (/) 

•  OO 

OO 

OO 

<S)  S_ 

3 

-M 

O) 

4- >  “C 

CL  • 

•  CVI 

•  >> 

•  r—  > 

i —  03 

X  O 

O 

O  -M 

O'— -r- 

3  O 

DU  S- 

3 

3  *r- 

L  13  C 

C J  CCL 

+-> 

4-'  O 

4U  00 

+->  nr  zz  oo 

E-*-  O 

•  CZ  CD 

3  CO 

3  3 

C  LO 

1 —  4—*  —  J  OO 

C  u1 — '  LT, 

} — i 

03  »— t  QJ 

i — 1  C  (1)1 — 

O  L  -P  CD  LT 

<T3  -i — 

» —  >  . — 

O  -M  03 

r  o  o3i —  i — 

' —  S.'PCL 

4->  C 

T3  4-P  t—  . — 

4->  D1  13  C33 

S-X-P-pOO 

O  cn  sr  <— 

3  CD 

3  3  3  O 

C  C  -M 

QJ  CO  3  PO 

Q<  (D 

* —  03 

42  03  DC 

13  _c:  oo 

“O  . —  CJ 

1 — 

1 -  1 - 

OO  . —  LO 

M  1 —  O  <C 

o  03  x: 

•  ocl> 

CD  CL  4-> 

CL  CD 

-M  CL.  n  C  3 

CO  CJ  CJ  “O  — I 

Q  +J  2 

>  3 

•  4-> 

O)  o 

•r-  Li. 

U  . — 

O  i —  OJ 

m  «—  03  <c 

•p—  1 —  P'4U 

•  CL  03  O 

T3+J  (O  •> 

U  03  E 

03  4->  ' — ' 

O  13  03  CT,  cr 

V  O  CD 

c  do  cr  i3 

3 

00  c  OO 

C  LO  C  13 

C  00. - r- 

o  o  > 

•  O  3 

*r-  O 

•  O  -r-  E 

• —  P  (DC  E 

E  *-r-  O) 

QL  *r-  QJ 

- - r-  03  00 

E  x:  i — 

3  _Q  Cd  VO  03 

01  >-  CT  C 

CD  CL 

. —  CD  ^  QJ 

cr  o  lo  i — 

03  Z3  OO-r- 

0)  •  CD  O) 

•  CD  X 

*r  CD  O  F 

.  CD  O  13  13 

Q_  OO  . — 

CD  Od  LU 

^  or  *-h 

viccq:3Q- 

4-> 

3  ^  ^ 

SZ  CTs 

^ — x 

03 

. — . 

IS  1 

CD 

1 —  1 

LO 

. —  LU 

1 

CL  CJ 

1 

Cl 

4-2  OO 

2 

e 

— 

3 - - 

1 -  - - 

- - - 

o 

i — 

03 

03 

C 

•r— 

13  CZ 

*—  3 

3  3 

13  C 

4-> 

C  O 

CL  O 

O  O 

<—  O 

<J 

o  •>- 

•r— 

•i —  *r— 

CL  -r- 

3 

•r-  +-> 

r—  +J 

CD-3 

-tu 

TD 

03  13 

03  03 

OJ  03 

1 —  13 

O 

CD  4-> 

3  4-> 

CLT  4-> 

13  +J 

C 

03  OO 

o  oo 

OO 

cr  ox 

4-> 

‘i — 

. — 

o 

3 

O  C 

cn  c 

03  c 

•i-  sr 

i — i 

C-  O 

CD  O 

s-  o 

CD  o 

Cl) 

Od  •«- 

4->  *r- 

OJ  -r- 

4-> 

-M  4-> 

4-> 

3  4-> 

C£  +-> 

C 

l/s  O 

3  'J 

CD  f  J 

(_) 

03  3 

13  Z3 

3  3 

3J  3 

cr  r3 

•—  O 

CD  "O 

CD  "O 

"O 

1-  -o 

Q_  -r- 

XT  O 

-3  O 

-3  O 

<v  o 

4-> 

4->  S- 

4->  3 

-3  3 

-M  S- 

ccC  03 

S-  +-> 

3  4-> 

3  4-> 

co  +j 

LU  -3 

O  ST 

O  3 

O  3 

a>  sr 

OO  OO 

2  >— i 

OO  •— i 

^  •— i 

2  ►-! 

Interregional  Potato  Robert  E.  Hanneman,  Jr.  Solanum  tuberosum  and  Solanum  Operating  through  Interregional 

Introduction  Laboratory  Interregional  Potato  spp.  Project  1,  SAES  &  SEA  in  four 

(IR-1)  Introduction  Station  regions  participating. 

Sturgeon  Bay,  WI  54235 


.  .  -I.  ,  .  |  .  Examples  of  responsibilities 

Station  or  laboratory  Name  and  address  for  major  collections  Remarks 


03 

e 

o 

•  r— 

4-> 

03 

S- 

CD 

CL 

O 

4-> 

£ 

4-> 

O 

CO 

4-> 

•r— 

=5 

S^. 

00 

4- 

4-> 

=3 

i — 

C 

r— 

03 

E 

CO 

CO 

4-> 

•  r— 

* 

3 

OO  CO 

C_ 

4->  4-> 

4- 

C-  C 

CD 

CD  *  r— 

C 

-O  E 

o 

r— 

4-> 

TT 

00 

4—  C 

03 

* 

00 

CO  r. 

CD 

C-  00 

CL 

03  Q_ 

03 

CD  o 

S- 

Cl  _r 

CD 

E 

oo 

03 

03 

•r— 

1 —  -M 

c 

CL  *  r— 

E  CO  O 

o 

C_  OO 

4- 

CD  <1)00 

•  i— 

CD  ~o  > 

r— 

03  -r-  CT: 

03  cr 

4— >  O  C 

CD  , — 

C  Cxi  ZD 

cr 

03  Cxi 

4->  4-  LO 

C  ■ —  03  CD  C 

4->  o  cr 

sz  a_  c_  -r—  -i_) 

•( — 

03  o  03  * 

4- 

^  4->  -M  O  +->  CO 

00  * i —  CD  OO  -i— 

03  •«—  O 

•  CD  co  Q_  . — 

CL  CO 

-j  <:  o  c— 

s_  * 

_CT  CLr\  o  03 

•  CD  C0 

o  4->  cd  cr  > 

LlJ  >  *i — 

■P  L  H  ^  Qj  L 

*'  > 

4->  O  OO  L  O 

.  r  03 

O  ^  OO  O  O 

QCQ 

>b 

S^. 

o 

-M 

•f— 

E 

00 

00 

O 

03 

Cl 

1 — 

<D 

CL 

CL 

E 

• — 

<D 

03 

CD 

C 

o 

4-> 

r— 

Z5 

CJ 

>> 

4-> 

X3  C- 

CO 

c  o 

CD 

03  -M 

•  r— 

JC 

-4— 5  CO 

4— 5 

•r-  O 

S-. 

3  CL 

o 

S-  CD 

7Z 

U_  CL 

Table  3.  Number  of  Accesions  Held  and  Samples  Distributed  by  Various  Units 
within  the  National  Plant  Germplasm  System  in  I960 


Station  or  Laboratory 

Tota  1 

access i ons 
he  1  d 

Samp  1 es 

D i str i buted 

National  Seed  Storage  Laboratory 

117,742 

1  ,730 

Germplasm  Resources  Laboratory 

Plant  Introduction  Office 

USDA  Small  Grains  Collection 

USDA  Rice  Collection 

SEA  Plant  Introduction  Station 
(Glenn  Dale,  MD) 

82,295 

1 5 , UUO 
6,200 

106,324* 

99,000 

765 

2,565 

SEA  Plant  Introduction  Station 
(Miami,  FL) 

5,000 

2,984 

Northeastern  Regional  Plant  Introduction 

Stat i on 

20,000 

7,749 

Southern  Regional  Plant  Introduction  Station 

40,000 

18,757 

North  Central  Regional  Plant  Introduction 
Stat i on 

22,000 

20,815 

Western  Regional  Plant  Introduction  Station 

28,000 

17,714 

1 nterreg iona 1  Potato  Introduction  Station 

4,000 

4,389 

*Part  of  this  total  includes  the  portion 

of  other  d  i  str i 

ibutions  destined 

for  foreign  locations. 


A.  FUNCTIONS 


I  .  Plant  Introduction 

Colonists  arriving  in  the  "New  World"  quickly  recognized  the  need  to  bring 
various  crop  seeds  from  their  homelands.  This  need  persisted,  and  in  1898,  a 
‘ormalized  plant  introduction  program  was  initiated  by  USDA.  Today,  the 
acquisition  of  plant  germplasm  for  crop  research  remains  a  vital  and  essential 
element  of  United  States  agriculture.  The  focal  point  for  this  acquisition 
effort  is  the  PIO,  whose  program  is  administered  through  the  GRL,  within  the 
PGGI  at  Beltsville,  Maryland. 

Through  extensive  worldwide  contacts,  germplasm  is  freely  exchanged  between 
the  United  States  and  any  interested  country.  This  is  the  predominant  source 
of  foreign  plant  germplasm  that  enters  the  NPGS.  While  the  bulk  of  exchanges 
are  handled  by  the  PIG,  sc i ent i st-to-sc i ent i st  contacts  also  result  in  signi¬ 
ficant  movement  of  plant  germplasm.  Specific  foreign  sources  of  plant  acquisi¬ 
tions  may  also  be  obtained  from  scientists,  research  and  germplasm  organizations, 
special  research  projects  such  as  Public  Law  480,  binational  agreements,  and 
occasionally  voluntary  donations  of  United  States  citizens  who  travel  abroad. 
Considerable  plant  germplasm,  often  from  areas  of  high  genetic  erosion,  is 
also  obtained  through  explorations  sponsored  by  IBPGR.  These  collections  are 
maintained  in  the  United  States  as  base  collections  at  the  NSSL. 

Formal  plant  explorations  usually  focus  on  particular  crop  species  identified  as 
needing  additional  diversity  or  on  endangered  germplasm.  Proposals  for  SEA-AR 
support  of  both  foreign  and  domestic  explorations  surface  through  a  regional 
review  arrangement.  Proposals  are  submitted  to  the  appropriate  RPIS  coordinator 
and  are  subsequently  reviewed  and  given  priority  by  the  respective  regional 
technical  Committee.  Finally,  proposals  from  all  four  regions  are  reviewed 
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and  ranked  by  the  SEA-AR  Plant  Germplasm  Committee.  Those  of  highest  priority 
are  funded  within  SEA-AR  budget  constraints.  Collected  items  become  the  property 
of  the  NPGS  and  are  incorporated  into  germplasm  collections  after  PI  documentation. 
Once  an  exploration  is  approved,  the  PIO  provides  support  relative  to  foreign 
contacts,  special  clearances,  quarantine  requ i rements ,  special  supplies,  etc. 
International  organizations,  especially  IBPGR,  also  sponsor  explorations  that 
sometimes  involve  United  States  crop  specialists.  Usually  such  materials  are 
divided  between  two  or  more  germplasm  collections. 

Foreign  introductions  that  go  into  NPGS  are  documented  with  PI  numbers  by  the 
PIO.  Information  on  source,  origin,  identifier  designations,  cultivar  name, 
locality,  local  name  and  usage,  and  descriptive  details  is  documented  and  each 
accession  assigned  a  PI  number.  The  material  is  then  sent  to  the  appropriate 
curator  and/or  scientist.  The  majority  of  accessions  within  the  NPGS  are 
materials  received  from  foreign  sources  and  identified  by  a  PI  number.  In  I960, 
15,000  Pi's  were  incorporated  into  NPGS. 

Most  countries  have  phytosan i tary  requirements  which  vary  widely  to  protect 
against  possible  introduction  of  injurious  exotic  pests.  The  primary  and 
preferred  flow  channel  for  introduced  and  foreign  exchanged  items  is  through 
the  U.S.  Plant  Germplasm  Quarantine  Center  in  Beltsville,  Maryland,  so  that 
quarantine  requirements  of  the  importing  countries  (including  the  United  States) 
can  be  met.  The  Plant  Germplasm  Quarantine  Center  is  jointly  operated  by  APHIS 
and  the  PIO.  APHIS  has  responsibility  for  regulation  and  SEA-AR  for  the 
handling  of  germplasm.  Quarantine  requirements  of  United  States  plant  imports 
vary  greatly  depending  on  the  crop  and  the  source  country.  Some  materials  are 
prohibited  and  may  enter  only  via  APH I S/SEA-AR.  For  other  restricted  crops, 
individual  scientists  may  obtain  permits  to  receive  material.  Systematic 


arrangements  for  handling  the  quarantine  requirements  of  imported  germplasm 
of  crops  such  as  rice,  wheat,  sugarcane,  tree  fruits,  and  Irish  and  sweet 
potatoes  are  operative.  No  such  arrangements  exist  for  restricted  introductions 
of  corn,  sorghum,  certain  millets,  and  related  species.  Therefore,  importation 
of  germplasm  of  these  crops  from  some  countries  is  restricted.  The  PIO  acts  as 
a  liaison  between  APHIS  and  United  States  scientists  to  expedite  the  movement 
of  plant  germplasm  into  NPGS  and  individual  research  programs. 

Plant  germplasm  from  domestic  sources  is  handled  in  various  ways.  All  materials 
from  SEA-AR-f unded  domestic  explorations  are  assigned  PI  numbers  and  distributed 
to  appropriate  curators.  A  few  collections  such  as  the  small  grains,  rice, 
and  soybeans  include  domestic  cultivars,  breeding  lines,  genetic  stocks, 
and  other  items.  Few  of  these  domestic  materials  are  assigned  PI  numbers,  but 
all  are  components  of  NPGS.  NSSL  holds  large  numbers  of  domestic  materials 
including  United  States  cultivars.  Datura  species,  breeder  lines,  international 
base  collections,  and  other  materials  under  NSSL  serial  numbers  or  as  uncataloged 
items.  Individuals  sometimes  donate  unsolicited  items  to  PIO.  As  appropriate, 
these  are  incorporated  into  NPGS. 

The  exchange  portion  of  the  PIO  program  compliments  and  facilitates  the 
acquisition  efforts.  Plant  germplasm  is  obtained  by  PIO  from  RPIS,  curators 
and  scientists,  and  commercial  firms  in  response  to  foreign  requests.  In  I960, 
106,000  accessions  of  plant  materials  were  sent  to  foreign  cooperators. 

The  NPGS  could  not  accomplish  its  mission  without  many  strong  international 
links.  Seventy  to  eighty  percent  of  new  plant  introductions  are  provided 
through  a  worldwide  plant  exchange  program.  Direct  plant  explorations,  which 


account  for  the  remaining  20  to  30  percent  of  new  introductions,  are  mostly  done 
in  foreign  countries  with  United  States  scientists  and  host-country  scientists 
working  together  and  sharing  collections. 

The  world  network  of  research  centers  for  major  crops  [je.g.,  International  Rice 
Research  Institute  (IRRI),  Philippines;  International  Maize  and  Wheat  Improve¬ 
ment  Center  (CIMMYT),  Mexico;  and  International  Potato  Center  (CIP),  PeruJ  are 
heavily  involved  in  germplasm  acquisition,  maintenance,  and  use.  These  centers 
draw  heavily  upon  United  States  collections  and  are  valuable  sources  of  germplasm 
for  the  United  States. 

The  IBPGR,  with  its  supporting  Secretariat  in  FAQ,  Rome,  Italy,  serves  as  a 
catalyst  to  promote  worldwide  activities  in  the  collection,  documentation,  main¬ 
tenance,  and  exchange  of  germplasm.  United  States  support  of,  and  cooperation 
with,  the  IBPGR  has  been,  and  will  continue  to  be,  mutually  rewarding.  The 
United  States  collections  are  being  used  by  more  and  more  countries;  our  NSSL 
serves  as  a  primary  base  collection  or  as  a  back-up  base  collection  (long-term 
maintenance)  for  crops  that  are  important  worldwide;  and  through  the  increasing 
development  of  germplasm  systems  in  other  countries,  the  United  States  has 
improved  access  to  germplasm  needed  in  this  country. 

Our  new  crops  screening  programs  for  anticancer  agents  and  for  new  sources  of 
seed  oils,  waxes,  gums,  proteins,  hydrocar bons ,  fibers,  etc.,  and  our  narcotics 
control  program  continually  depend  on  close  working  relationships  with  foreign 
countries  and  international  organizations. 

2 .  Working  Collections 

Working  collections  (active  collections)  are  an  assemblage  of  germplasm  (genetic 
resources)  maintained  to  meet  the  day-to-day  research  needs  of  breeders. 


geneticists,  pathologists,  entomologists,  cytologists,  agronomists,  horticul- 
turalists,  and  other  users  who  wish  to  utilize  it  for  research  purposes. 

The  curators  of  these  collections  agree  to  maintain  the  collections  under 
reasonably  good  storage  conditions  and  by  seed  rejuvenation  plantings  as  required, 
or  by  protected,  well  managed  plant  repositories  in  the  case  of  c Iona lly  propa¬ 
gated  species.  They  maintain  a  current  inventory  of  accessions  in  the  collection 
and  agree  to  make  reasonable  amounts  of  the  germplasm  under  their  care  available 
at  no  charge  to  bona  fide  research  scientists  and  institutions.  The  curator 
is  not  intended  to  have  the  option  of  discarding  elements  of  the  collection  on 
his  own  volition.  When  changes  in  program,  personnel,  physical  facilities,  or 
administrative  policy  place  a  collection  in  jeopardy,  it  is  the  curator's  respons¬ 
ibility  to  notify  appropriate  officials  within  the  NPGS. 

3.  Base  Collection  (NSSL) 

In  1944,  the  National  Research  Council  of  the  National  Academy  of  Science  (NAS) 
recommended  that  the  USDA  establish  a  national  facility  for  the  preservation 
of  valuable  plant  germplasm.  There  is  no  record  available  covering  the  period 
1944-49.  In  1949,  a  special  subcommittee  of  the  National  Coordinating  Committee 
for  New  Crops  was  appointed  to  draw  up  plans  for  a  national  seed  storage  facility. 
Through  communication  with  plant  breeders  and  other  plant  scientists,  the 
subcommittee  developed  the  scope  of  the  need  and  drew  up  specifications  for 
a  national  seed  storage  facility.  In  1956,  Congress  appropriated  $450,000 
for  construction  of  NSSL,  plus  $100,000  per  year  to  operate  it.  The  budget 
history  of  the  NSSL  for  the  past  decade  is  presented  in  appendix  D. 

The  NSSL,  USDA-SEA-AR,  located  on  the  campus  of  Colorado  State  University,  Fort 
Collins,  Colorado,  has  been  in  operation  since  1958.  The  Laboratory  maintains 
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plant  germplasm  as  a  base  collection  for  the  United  States  and,  throuyh  formal 
and  informal  cooperation,  for  the  global  network  of  yenetic  resources  centers. 
Present  categories  of  stocks  in  storage  include  basic  plant  introductions, 
recently  released  and  obsolete  varieties,  open-po II i nated  parental  lines  and 
genetic  stocks,  differential  host  and  virus  indicator  stocks,  and  type  specimens 
for  future  reference. 

The  seeds  held  in  the  NSSL  constitute  the  base  collection  for  the  United  States 
NPGS.  Base  collections  are  not  intended  to  meet  the  day-to-day  needs  of  plant 
breeders  and  other  plant  scientists,  but  rather  are  reserve  stocks  to  prevent 
loss  of  germplasm  and  erosion  of  genetic  variability.  Generally,  seed  samples 
in  base  collections  are  also  held  in  a  workiny  collection  and  are  distributed 
only  when  unavailable  from  some  other  source. 

Samples  in  base  collections  are  for  indefinite  storage  with  regrowiny  as 
infrequently  as  possible  to  prevent  genetic  changes  throuyh  repeated  seed 
increases,  but  often  enough  to  prevent  genetic  changes  through  deter i orat i on 
or  I oss  of  viability. 

The  present  NSSL  building  is  a  three-level  building.  The  ground  floor  contains 
the  equipment  room,  control  room,  growth-chamber  room,  garaye-shop,  janitor 
supply  room,  I i brary-conference  room,  plant  physiology  laboratory,  and  a  store¬ 
room.  Administrative  offices  occupy  the  second  level,  and  the  seed  storage 
rooms  and  the  germination  laboratory  occupy  the  third  floor.  The  building  is 
constructed  of  heavily  reinforced  concrete. 

The  capacity  of  the  10  storage  rooms  is  180,000  one-pint  metal  cans,  which  were 
used  initially  as  containers  for  the  stored  seeds.  The  number  of  seed  samples 
that  can  be  stored  has  been  expanded  by  switching  to  flexible  containers  that 


vary  in  space  occupied  by  the  size  and  quantity  of  seeds.  The  containers  of 
seeds  are  stored  in  steel  trays  placed  in  steel  racks.  Any  risk  of  fire  is 
practically  eliminated  except  for  the  4  inches  of  cork  insulation  on  the 
periphery  of  the  storage  rooms.  The  cork,  however,  is  protected  by  a  half¬ 
inch  of  blaster. 

o 

Storage  conditions  in  most  of  the  rooms  were  maintained  initially  at  about  5  C 

o 

and  35  percent  relative  humidity.  The  5  C  temperature  was  selected  as  being 

suitable  for  safe  storage  of  most  kinds  of  seeds  for  at  least  1 0  to  15  years. 

o 

Three  rooms,  however,  were  equipped  to  maintain  -12  C,  a  temperature  suitable 

for  storage  of  some  kinds  of  seeds  for  30  or  more  years.  Based  on  research 

findings,  the  refrigeration  system  has  recently  been  upgraded  so  that  most  of 

o 

the  rooms  are  presently  maintained  at  -18  to  -20  C.  One  room  is  still  maintained 
o 

at  5  C  for  those  kinds  of  seeds  which  cannot  be  frozen  without  loss  of  viability. 

At  present,  more  than  117,000  cataloged  accessions  are  in  storage  and  more 
than  117,000  additional  samples  are  stored  in  unopened  boxes,  but  not  catalogued 
into  the  base  collection. 

In  addition  to  the  storage  of  germplasm,  the  staff  of  the  NSSL  also  conducts 
research  on  long-term  seed  storage  and  related  seed  germination  problems. 

Included  in  appendices  C  through  F  are  budget  and  personnel  records  for  the 
NSSL  and  a  Subcommittee  Report  from  the  NPGC  entitled  "Site  Selection  and 
Facility  Requirements  for  the  National  Seed  Storage  Laboratory,"  and  a  National 
Seed  Storage  Laboratory  Pol  icy  Statement. 
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4.  Users  of  the  NPGS 


The  largest  group  of  users  of  the  NPGS  deals  with  increasing  crop  productivity 
and  includes  plant  breeders,  pathologists,  entomologists,  and  some  plant  physi¬ 
ologists.  This  group  identifies  and  creates  germplasm  having  resistances  to 
biotic  (disease,  insects,  etc.)  and  abiotic  (drought,  winter  hardiness,  toxic 
soils,  etc.)  stresses,  and  germplasm  that  may  have  genes  for  higher  crop  produc¬ 
tivity  (many  kernels,  many  tillers  or  ears,  short  stature,  etc.).  Another 
group  uses  the  NPGS  as  the  source  of  research  materials  and  as  a  primary  standard 
for  their  studies.  This  group  may  intensively  study  some  portion  of  the  germ¬ 
plasm.  An  example  would  be  a  basic  researcher  comparing  barley  DNA  to  mouse 
DNA.  He  would  receive  one  or  more  barley  lines  from  the  NPGS  for  his  research 
and  might  return  to  the  NPGS  for  more  seed  of  the  same  line(s).  A  third  user 
group  studies  germplasm  methodologies  (crop  evolution,  ecod i str i but i on ,  chromo¬ 
some  pairing,  etc.).  A  researcher  studying  tomato  evolution  might  request 
samples  of  each  tomato  species  to  determine  if  they  can  be  cross-pollinated. 

The  first  two  user  groups  and  many  of  the  third  user  group  are  not  officially 
part  of  what  may  be  called  the  core  (acquisition,  maintenance  and  distribution, 
evaluation,  and  now  information  management)  NPGS.  Their  activities,  in  general, 
are  not  coordinated  by  members  of  the  core  NPGS,  but  instead  are  coordinated 
by  their  commodity,  discipline,  and  affiliation.  Hence,  the  user  community  is 
an  extremely  diverse  group  having  many  different  coordinators  and  policies. 

When  considering  the  user  group  related  to  crop  productivity,  a  number  of  points 
need  to  be  considered.  Firstly,  the  NPGS  is  a  continuum  of  activities.  It 
should  be  noted  that  many  of  the  improved  materials  acquired  by  the  NPGS  (in 
these  collections  which  include  domestic  material)  come  from  the  crop  productivity 
user  group,  that  they  also  maintain  a  number  of  the  the  germplasm  and  cultivar 
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lines,  and  that  they  are  often  the  major  evaluators  of  the  germplasm.  Plant 
breeding  relies  upon  careful  evaluation  of  parental  lines  prior  to  intermating 
and  thorough  evaluation  of  the  resultant  progeny. 

In  order  to  develop  improved  cultivars,  most  breeders  rely  on  intermating  the 
best  adapted  and  highest-yielding  lines.  While  yield  is  the  most  important 
attribute,  quality  and  pest  resistance  also  must  be  present.  Combinations  of 
genes  that  produce  high  yield,  good  resistance  to  various  stresses,  and  good 
quality  are  the  result  of  vigorous  selection  and  are  rare.  Over  99  percent  of 
all  breeding  materials  are  discarded  and  never  released.  This  breeding  philo¬ 
sophy  capitalizes  on  the  need  to  maintain  those  highly  selected  combinations  of 
genes.  For  example,  the  progeny  of  a  cross  between  two  cultivars  both  having 
good  quality  are  much  more  likely  to  have  good  quality  than  the  progeny  of  a 
cross  between  one  parent  having  good  quality  and  one  having  poor  quality.  Once 
such  a  combination  is  lost,  it  is  often  very  difficult  to  recover. 

There  are  many  constraints  on  the  development  of  new  cultivars.  With  resources 
that  are  often  limited,  breeders  must  address  needs  to  improve  quality,  stress 
resistance,  uniformity,  and  yield.  Pests  are  notorious  for  changing,  often 
making  formerly  resistant  cultivars  susceptible.  Quality  needs  can  also 
change.  Higher  protein,  vitamin,  lipid,  or  enzymatic  levels  can  be  required 
by  the  end  product  users.  Uniformity  is  also  required  for  efficient  cultural 
management . 

In  general,  large  portions  of  the  germplasm  are  not  used.  Those  lines  that  are 
unadapted  or  from  different  quality  classes  are  avoided  and  used  only  as  a  last 
resort.  It  is  difficult  to  utilize  useful  genes  in  these  lines  because  of  the 
time  and  selection  their  use  requires  in  recovering  the  necessary  combination 
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of  useful  genes.  If  a  gene  from  one  of  these  unadapted  germplasm  sources  is 
incorporated  into  an  agronomically  acceptable  line,  breeders  will  tend  to  use 
that  new  line  rather  than  finding  a  different  gene  in  another  unadapted  source. 
Hence,  the  genetic  base  of  the  improved  cultivars  can  readily  become  very 
narrow  and  vulnerable  despite  the  breadth  of  the  germplasm  system.  Breeding 
constraints  tend  to  increase  crop  vulnerability.  Crop  vulnerability  by  definit 
relates  to  the  commercially  grown  crop  which  is  totally  comprised  of  cultivars 
that  were  developed  by  plant  breeders. 

While  increased  crop  vulnerability  can  be  and  often  is  caused  by  efficient  and 
successful  plant  breeding,  there  are  also  many  areas  where  crop  productivity 
researchers  have  deliberately  attempted  to  avoid  vulnerability.  One  example  is 
the  careful  monitoring  of  pests  by  international  and  national  uniform  nurseries 
trap  nurseries,  and  other  surveys.  Besides  monitoring  existing  pests  and 
searching  for  new  virulences  in  nature,  some  researchers,  by  careful  study  of 
both  the  crop  and  its  pest,  have  predicted  new  virulences.  In  order  to  screen 
for  this  new  predicted  virulence,  researchers  have  bred  the  pest  with  this 
virulence  and  used  it  to  screen  their  materials.  This  approach  has  been  used 
by  the  successful  Hessian  fly  resistance  cooperative  USUA/Purdue  University 
program.  Unfortunately,  these  monitoring  programs  are  more  the  exception  than 
the  rule.  Only  in  the  major  crops  with  their  large  and  highly  interactive  user 
community  are  these  programs  generally  found.  Even  in  these  crops,  not  all 
aspects  that  may  make  a  crop  vulnerable  are  monitored.  Where  the  monitoring 
efforts  are  lacking,  many  efforts  of  the  plant  breeder  are  reacting  to  crisis 
conditions.  As  it  often  takes  years  to  release  a  cultivar,  reacting  to  crisis 
conditions  is  clearly  less  desirable  than  predicting  changing  conditions  and 
acting  upon  those  conditions  before  a  crisis  has  occurred. 


i  on 
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Another  example  of  a  conscious  attempt  to  avoid  crop  vulnerability  is  the  research 
specifically  designed  to  introgress  unadapted  materials  into  the  adapted  types. 
More  and  more,  these  programs  are  being  recognized  as  an  important  part  of  crop 
improvement.  Similarly,  breeders  are  recognizing  and  devoting  part  of  their 
efforts  to  "parent  building"  which  again  often  utilizes  unadapted  germplasm.  It 
is  in  these  programs  that  many  of  the  304,863  samples  sent  in  1979  by  the  NPGS 
to  the  user  community  are  used. 

That  304,863  samples  were  available  and  could  be  sent  out  may  be  the  greatest 
single  strength  of  the  NPGS  in  the  eyes  of  the  user  community.  The  NPGS  is 
widely  used.  This  ready  availability,  coupled  with  the  free  distribution  of 
samples,  are  incentives  for  the  users  to  continue  to  access  the  resources 
of  the  NPGS. 

The  use  of  the  NPGS  depends  upon  the  size  of  a  user  community,  the  structure  of 
the  collections  (do  they  include  those  agronomically  superior  lines  that  most 
breeders  use  in  their  programs,  for  example),  the  historic  use,  the  information 
available,  and  the  ease  of  access.  The  users  often  maintain  large  collections 
of  useful  germplasm  themselves.  The  collections  contain  proprietary  materials, 
segregating  materials,  unshared  elite  lines,  and  occasionally  released  cultivars. 
While  some  of  this  germplasm  would  be  a  useful  addition  to  the  NPGS,  many  of 
these  materials  do  not  belong  in  the  NPGS  because  they  are  too  similar  or 
inferior  to  the  materials  that  should  be  or  already  are  in  the  NPGS.  Some 
breeders  feel  more  comfortable  with  a  one-to-one  exchange  where  they  can  stipulate 
the  use  of  their  material,  rather  than  giving  their  material  to  the  NPGS  where 
it  would  be  open  stock.  Because  these  users  are  not  officially  part  of  the 
core  NPGS,  their  policies  on  exchange  and  contributions  of  germplasm  to  the  NPGS 
are  diverse  and  can  be  as  different  as  the  individuals  themselves.  Similarly, 
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the  information  that  this  user  group  obtains  on  the  various  materials  they 
receive  from  the  NPGS  is  often  not  returned  to  the  NPGS.  At  present,  returning 
information  ("feedback")  is  often  not  considered  important.  The  individual 
has  the  information  desired,  and  take  additional  time  and  resources  would  be 
required  to  return  the  data. 

5.  I nf ormat i on  Management 

Defining  the  present  status  of  information  management  capabilities  in  the  NPGS 
for  the  purposes  of  planning  is  a  difficult  task.  This  difficulty  arises 
primarily  from  the  rapid  changes  in  information  management  that  have  taken  place 
in  the  NPGS  over  the  past  4  years,  and  the  recent  completion  of  a  recommended 
design  for  an  information-management  system  that  would  service  the  entire  system. 
Much  of  the  impetus  for  this  rapid  change  in  information  management  came  from 
GRIP,  a  cooperative  team  of  personnel  from  USDA-SEA  and  the  Laboratory  for 
Information  Science  in  Agriculture,  Colorado  State  University.  The  GRIP  Team 
produced  the  design  recommendations  mentioned  above. 

Because  the  recommended  information  system  design  has  yet  to  complete  its  review 
process  within  USDA,  it  is  premature  to  accept  this  as  the  current  direction  of 
information  management  for  germplasm.  One  way  to  present  the  status,  then,  is 
to  describe  the  system  as  it  existed  4  years  ago,  along  with  the  recommended 
design  for  the  future.  It  is  important  to  note,  however,  that  much  of  the  system 
in  operation  in  1980  functions  with  the  aid  of  information-management  systems 
developed  independently  of  GRIP. 

In  the  GRIP  Feasibility  Study  (June  1977),  the  following  conclusions  were 
reached  about  the  existing  information-management  system  for  germplasm.  "An 
information  system  exists  within  the  plant  genetic  resources  community  of  the 
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United  States,  but  this  system  lacks  the  organization,  communication  techniques, 
trained  personnel,  and  funding  to  satisfy  the  requirement  of  the  NPGS  community." 

At  that  time,  the  various  components  of  the  NPGS  had  few  common  trends  in  their 
information-management  techniques.  The  PI  numbering  system  provided  a  good 
basis  for  monitoring  germplasm  as  it  entered  the  plant  introduction  system,  but 
further  control  over  subsequent  evaluation  and  maintenance  of  the  germplasm  was 
not  maintained.  Each  segment  of  the  NPGS  maintained  its  own  data  for  its 
accessions — leading  to  redundancy  in  the  data  management  and  inconsistencies 
among  data  that  were  supposed  to  be  identical. 

The  tools  used  to  manage  the  data  varied  among  the  sites  and  ranged  from  manual 
files  of  index  cards  to  computerized  information  retrieval  systems.  However, 
even  where  computers  were  used,  the  computer  systems  and  programs  were  not 
compatible  among  sites  (and,  in  at  least  one  case,  not  compatible  across  crops 
at  a  single  site)  leading  to  an  inability  to  easily  share  data  within  the  NPGS. 

The  data  also  presented  barriers  to  effective  use  within  the  NPGS.  There 
was  an  absence  of  mutually  agreed  upon  descriptors  between  curators  and  users, 
many  accessions  were  (and  still  are)  inadequately  described,  and  many  data  were 
incorrect  (with  no  systematic  process  to  identify  and  correct  them). 

At  the  present  time,  most  sites  in  the  NPGS  use  computers  for  at  least  some 
aspects  of  their  information  management.  Also,  10  CAC's  have  been  formed  to 
help  the  curators  and  users  for  each  crop  reach  concurrence  on  which  descriptors 
are  of  highest  priority,  how  they  should  be  measured,  and  what  strategies 
should  be  followed  for  generating  needed  data.  However,  the  sophistication 
of  approach  and  quality  control  of  the  data  still  varies  greatly  among  the 
sites.  The  GRIP  design  recommendations  propose  a  centralized  Data  base 


1-28 


Management  System  (DBMS)  for  the  NPGS.  This  technology  has  been  adopted  by 
many  large  corporations  as  a  tool  to  help  them  manage  their  data  as  a  corporate 
resource.  If  implemented,  this  system  would  manage  the  data  as  a  systemwide 
resource. 

At  the  core  of  the  system  would  be  a  single  data  base  from  which  everyone  in  the 
system  could  access  the  data  they  are  authorized  to  use.  Likewise,  all  changes 
to  the  data  would  be  made  to  this  single  copy,  so  that  discrepant  "duplicate" 
versions  of  the  same  datum  would  not  exist  in  any  official  file.  It  should 
be  noted  that  backup  procedures  will  be  used  so  destruction  of  the  "single" 
official  copy  will  not  mean  loss  of  the  data. 

A  Data  Base  Adm i n i strator  (DBA)  is  proposed  to  oversee  the  entire  system.  That 
person  (and  staff)  would  be  responsible  for  maintaining  the  integrity  of  the 
data  and  the  system. 

The  users  will  interface  with  the  data  base  through  programs  and  packages  provided 
to  them.  These  interface  tools  have  been  identified  for  a  number  of  functional 
operations  that  currently  occur  in  the  system.  The  system,  as  proposed,  has 
been  designed  around  functional  patterns,  but  it  will  place  some  restrictions 
on  current  users.  Final  acceptance  of  the  system,  however,  will  be  dependent 
upon  a  careful  assessment  of  the  ability  of  the  system  to  satisfy  "w i th i n-crop" 
needs  as  well  as  "across-NPGS"  needs. 

It  is  anticipated  that  this  system  will  ultimately  allow  the  adm i n i strators  and 
users  of  the  system  to  see  the  status  of  what  they  know,  and  don't  know,  about 
the  germplasm.  It  will  allow  the  germplasm  to  be  maintained,  ordered,  and  sent 
more  efficiently  and  effectively.  And  it  will  aid  in  better  decisionmaking  by 
providing  better  and  more  consistent  data  about  the  status  of  the  entire  system. 
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B.  PRINCIPAL  STATIONS  AND  LABORATORIES 


Table  4  summarizes  the  FY  1980  budget  and  SY  information  of  the  major  units  in 
the  present  organization.  Other  units,  such  as  the  germplasm  maintenance  and 
evaluation  activities  in  Miami  and  Mayaguez,  are  included  in  the  present  organi¬ 
zation  and  program,  but  are  not  elaborated. 

PGG I ,  BARC,  Bel tsvi lie,  MD 

This  Institute  is  comprised  of  six  I aborator i es :  Germplasm  Resources,  Plant 
Taxonomy,  Economic  Botany,  Seed  Quality,  Field  Crops,  and  Tobacco.  The  first 
three  of  these  are  all  involved  with  programs  in  germplasm  and  new  crops.  In 
addition,  the  EBL  is  involved  in  the  narcotics  program.  These  three  program 
areas  constitute  a  national  program  under  NRP  20160.  This  represents  an 
historical  grouping  going  back  to  pre-1972  and  the  New  Crops  Research  Branch 
which  had  responsibility  for  all  three  programs. 

The  other  three  laboratories  pursue  research  objectives  that  characterize 
programs  on  most  established  crops  and  are  users  (and,  in  some  cases,  developers) 
of  germplasm. 

GRL  -  This  Laboratory,  including  the  SEA  Plant  Introduction  Station  at  Glenn 
Dale,  has  8.0  SY's  and  an  FY  1980  operating  budget  of  $910,100.  One  SY  and 
$63,500  is  on  new  crops,  the  remaining  SY’s  and  funds  are  on  the  acquisition, 
documentation,  evaluation,  and  maintenance  of  germplasm.  The  PIO  and  the 
Small  Grain  and  Rice  Collections  are  in  this  Laboratory. 

EBL  -  The  mission  of  this  Laboratory  is  to  survey  the  world's  plant  resources 
in  terms  of  their  ecological  and  economic  importance.  Currently,  the  major 
program  activity  of  the  Laboratory  is  that  of  collecting,  identifying,  and 
documenting  plants  that  may  contain  anti  cancer  agents.  This  program  is 
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funded  by  the  National  Cancer  Institute  (NCI).  The  other  program  activities 
concern  the  evaluation  of  economic  plants  as  new  or  replacement  crops  based 
on  their  ecological  requirements  and  their  potential  economic  value.  Total 
SY's,  2.0;  funds,  $621,700,  of  which  $450,000  is  reimbursable  from  NCI; 

$69,000  is  reimbursable  from  AID  for  crop  eco I og i ca I /adapatab i I i ty  assessments, 
and  $102,700  is  narcotics  program  funds  to  provide  backup  to  crop-substitution 
programs  in  Thailand  and  Pakistan. 

Plant  Taxonomy  Laboratory  -  There  are  3.0  SY's  of  effort  and  $231,700  in  this 
Laboratory  to  support  research  on  the  taxonomy  of  cultivated  plants  and  seed 
i dent i f i cat i on . 

NSSL,  Fort  Collins,  Colorado  -  This  is  the  Nation's  only  long-term  seed  storage 
facility.  In  the  terminology  used  internationally  by  germplasm  resources 
specialists,  the  NSSL  is  a  "base"  collection  as  distinguished  from  an  "active" 
or  "working"  collection.  The  Laboratory's  mission  is  to  maintain  germplasm 
as  near  as  possible  to  its  original  genetic  composition  for  centuries  to  come. 

To  carry  out  this  mission,  the  Laboratory  must  provide  the  physical  environment 
and  procedural  protocols  which  will  minimize  the  need  to  regrow  its  stocks  of 
seed,  whether  for  restoration  of  viability  or  to  replenish  quantitatively 
depleted  samples.  These  requirements  translate  into  low  and  constant  temperature 
and  humidity  levels  and  sharing  its  stocks  only  when  they  are  not  available  else¬ 
where.  It  is  not  intended  that  base  collections  be  drawn  upon  to  meet  user's 
needs.  The  Laboratory's  research  is  concentrated  on  determining  optimum  storage 
conditions  for  each  group  of  species  with  similar  storage  requ i rements .  Seed 
viability  is  monitored  on  a  regular  schedule. 


The  Laboratory  has  a  current  inventory  of  approximately  117,000  accessions 
with  about  that  many  more  on  hand  to  be  processed  for  eventual  i ncorporat i on 
into  the  collection. 

The  FY  1980  budget  for  the  Laboratory  is  $606,867  and  it  is  staffed  with  4.0 
SY's. 

RPI  S 

The  four  RPIS's  are  examples  of  effective  State/Federal  cooperation  and 
integration  of  funds  and  staff  to  accomplish  jointly-established  goals.  The 
work  of  each  regional  station  is  guided  by  a  regional  technical  committee  that 
has  one  member  from  each  State  in  the  region  plus  members  from  participating 
Federal  agencies.  Each  regional  technical  committee  works  under  a  regional 
project  (W-6,  NC-7,  NE-9,  S-9)  and  has  assistance  of  an  administrative  advisor 
(an  SAES  director  or  associate  director)  on  policy  and  procedural  matters  as 
well  as  on  funding  and  staffing  needs  that  may  come  through  the  regional 
associations  of  SAES  directors. 

The  regional  coordinator  at  each  RPIS  is  a  SEA-AR  scientist  (the  coordinator 
at  Ames  i s  on  a  60/40  Federa I /State  appointment)  and  most  of  the  other  SY's  are 
Federal.  The  technician,  clerical,  and  laborer  personnel  are  almost  entirely 
State  employees,  paid  either  from  regional  funds,  local  SAES  funds,  or  by  SEA-AR 
funds  through  cooperative  agreement. 

Each  RPIS  has  priority  responsibility  for  a  list  of  crops  established  by  mutual 
agreement.  Two  or  more  RPIS's  may  maintain  and  distribute  seed  of  major  crops 
grown  in  their  region  but  national  priority  responsibility  is  fixed  with  only 
one  of  them.  These  crop  priority  lists  may  include  crops  not  maintained  at 
the  RPIS  but  under  other  curators  at  outlying  locations  in  the  region.  Should 
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these  outlying  collections  come  under  any  jeopardy,  it  is  the  responsibility 
of  the  regional  coordinator  to  take  steps  that  will  assure  their  continued 
safe  maintenance.  All  regional  coordinators  report  directly  to  their  area 
director  on  the  Federal  side  and  may  report  directly  to  the  local  SAES  director 
or  through  a  department  chairman.  The  coordinators  have  a  national  responsibility, 
however,  for  each  of  the  species  (sometimes  numbering  more  than  1,000)  assigned 
to  them. 

The  RPIS  primarily  maintain  "wild  type"  and  introduced  germplasm.  Primary 
collections  of  some  of  the  "major  crops";  e.g.,  soybeans,  small  grains,  cotton, 
rice,  sugar  beets,  sugarcane,  and  tobacco;  are  maintained  elsewhere  in  the 
NPGS. 

The  RPIS,  Pullman,  Washington  (W-6) 

This  RPIS  had  a  budget  for  FY  I960  of  $329,164,  SEA-AR,  and  $141,688,  CR,  and 
a  staff  of  4.0  SY's  (3.0  Federal,  1.0  State).  Alaska  and  Hawa i i  participate  as 
members  of  Regional  Project  W-6. 

The  RPIS,  Experiment,  Georgia  (S-9) 

This  RPIS  had  a  budget  for  FY  1980  of  $400,765,  AR,  of  which  $50,000  were 
energy  funds  for  alcohol/biomass;  and  $97,418,  CR.  It  has  a  staff  of  4.0  SY's, 
all  of  whom  are  Federal  employees.  Puerto  Rico  and  Hawaii  (and  theoretically 
the  Trust  Territory  of  the  Pacific  Islands)  participate  as  members  of  Regional 
Project  S-9. 

The  RPIS,  Ames,  Iowa  (NC-7) 

The  budget  for  this  station  for  FY  1980  was  $242,508,  AR;  $136,850,  CR;  and 
$22,980,  Iowa  SAES.  The  station  staff  has  4.0  SY's,  3.6  of  which  are  Federal 
and  0.4  State. 
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The  RPIS,  Geneva,  New  York  (NE-9) 


This  station  had  a  budget  of  $219,514,  SEA-AR,  and  $61,500,  CR.  The  staff 
includes  3.0  SY's,  all  Federal  employees. 

I nterreq i ona I  Potato  Project  ( I R— I ) 

This  i nterreg iona I  project  focuses  on  potato  cultivar  development  with  strong 
emphasis  on  germplasm  accessibility  and  upgrading  to  meet  breeders  needs.  It 
also  supports  research  on  methods  for  effective  maintenance  of  potato  germplasm 
in  the  form  of  clonal  material,  either  through  tuber  regeneration  or  mer i stem 
preservation  in  liquid  nitrogen. 

AM  four  regions  participate  and  the  project  members  have  participated  actively 
in  planning  explorations  for  new  germplasm,  in  developing  a  minimum  list  of 
descriptors  for  data  collection  as  material  is  increased  or  grown  for  evaluation, 
and  in  planning  the  maintenance  and  distribution  activities  centered  at  the 
Potato  Introduction  Station,  Sturgeon  Bay,  Wisconsin.  IR-I  has  2  SY's  and  a 
budget  for  FY  1980  of  $16,000  SEA-AR,  $100,000  SEA-CR,  and  $66,800  Wisconsin 
SAES. 

National  Fruit  and  Nut  Germplasm  Repositories  (Clonal  Repositories) 

NPGC  has  developed  a  plan  for  constructing,  staffing,  and  operating  13  national 
fruit  and  nut  germplasm  repositories  at  12  locations.  These  were  to  be  jointly 
funded  and  operated  by  SEA-AR  and  the  SAES  involved  with  the  latter's  share  of 
funding  to  come  through  SEA-CR. 

Limited  SEA-AR  and  CR  funding  has  materialized  to  date  ($1.5  million  per 
annum)  so  the  implementation  plan  is  considerably  behind  schedule  and  will 
have  to  be  revised.  The  Corvallis  Repository  for  pears,  filberts,  small  fruits. 
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hops,  and  mints  is  essentially  completed  and  is  in  operation.  The  Grapes, 
Stonefruits,  and  Nuts  Repository  at  Davis,  California,  is  being  implemented. 

The  Date  Palm  Repository  at  Indio,  California,  and  the  Tropical  and  Subtropical 
Fruits  Repository  at  Miami,  Florida,  are  receiving  operational  support  from 
repository  funds. 

Other  curators 

In  addition  to  the  selected  locations  already  discussed,  a  number  of  important 
collections  are  maintained  by  curators  with  less  formal  ties  to  the  NPGS.  Some 
of  these  curators  receive  limited  support  from  SEA-AR,  through  cooperative 
agreements,  but  many  have  only  an  informal  relationship  with  the  NPGS.  A 
number  of  important  crop  species;  e.g.,  soybeans,  cotton,  sugar  crops,  sweet 
potatoes,  flax,  tobacco,  and  a  major  part  of  the  peanut  collection;  are  periphera 
to  the  formal  system,  but  integral  to  the  total  system.  Even  the  Small  Grain 
Collection  (the  largest  single  component  of  the  system)  is  independent  of  the 
RPIS  and  the  regional  technical  committees. 

Another  important  portion  of  the  NPGS,  which  falls  in  this  category,  pertains 
to  the  genetic  and  mutant  stock  collections.  These  are  working  collections  of 
individual  accessions  genetically  defined  by  a  specific  genetic  or  chromosomal 
trait  controlled  by  a  gene  at  an  allele,  locus,  chromosome,  translocation, 
inversion,  and  so  on.  The  genetic  stock  centers  are  an  essential  underpinning 
of  the  research  effort,  both  basic  and  applied,  on  plants  in  the  United  States 
and  throughout  the  world.  These  stocks  have  been  utilized  for  research  and 
education  in  plant  breeding,  genetics,  physiology,  biochemistry,  and  molecular 
genetics.  More  specifically,  advances  in  knowledge  made  possible,  or  at  least 
facilitated  by  the  existence  of  these  stock  centers  have  been  in  the  areas  of 
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gene  function  and  processes  of  mutation,  fine  structure  of  genetic  material, 
behavior  and  mechanisms  of  chromosomes,  processes  of  starch  biosynthesis,  bio¬ 
synthesis  of  storage  proteins  and  carotenoids,  existence  and  properties  of 
migrating  genetic  materials  and  mutable  loci,  to  name  several  prominent  ones. 
These  stocks  often  require  specialized  maintenance  procedures.  Examples  of 
notable  genetic  stock  collections  are: 


Bar  1 ey : 

Over  3,000  genetic  stocks,  maintained  by  and  distributed  from  the 

Department  of  Agronomy,  Colorado  State  University,  Fort  Collins, 

with  financial  support  ($20,000  per  annum)  from  SEA-AR. 

Cotton : 

About  300  genetic  stocks,  maintained  by  and  distributed  from  the 

Agronomy  Field  Laboratory,  Texas  A&M,  College  Station,  with  finan¬ 
cial  support  (terminated  May  31,  1980)  by  the  National  Science 

Foundation  (NSF).  SEA-AR  is  taking  steps  to  provide  continued 

support  for  this  collection. 

Oats: 

Over  200  genetic  stocks,  maintained  by  and  distributed  from  the 

Small  Grains  Collection,  USDA-SEA-AR,  Beltsville,  with  total  sup¬ 
port  from  SEA-AR. 

Peas : 

5,000  single  mutants,  genetic  stocks,  multimarker  lines,  linked 

genes,  maintained  by  and  distributed  from  the  Department  of  Seed 

and  Vegetable  Sciences,  New  York  SAES,  Geneva,  presently  supported 

by  the  New  York  SAES;  however,  SEA-AR  has  been  asked  to  assume 

these  costs. 

Tomatoes : 

1,700  qenetic  and  chromosomal  stocks  of  Lycopersicon  esculentum 

and  related  species,  maintained  by  and  distributed  from  the  Depart' 

ment  of  Vegetable  Crops,  University  of  California,  presently 

supported  by  the  NSF. 
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Wheat : 


Corn : 


600  genetic  stocks,  maintained  by  and  distributed  from  SEA-AR 
scientists  at  the  University  of  Missouri,  Columbia,  and  totally 
supported  by  SEA-AR. 

About  51,000  different  genotypes,  in  addition  to  translocations, 
and  other  chromosome  or  cytological  stocks,  are  maintained  and 
distributed  from  the  Maize  Genetics  Cooperation  Stock  Center, 
Department  of  Agronomy,  University  of  Illinois,  Urbana,  with 
financial  support  (about  $60,000 — cooperative  agreement)  from 
SEA-AR. 
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Table  4.  Funding  of  Selected  Major  Units  Within  the  NPGS  (1980) 
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Section  IV. 


MANAGEMENT  COMPONENTS 

While  the  management  components  of  the  NPGS  are  presented  with  relative 
simplicity  in  Section  III,  it  is  important  to  recognize  some  of  the  inter¬ 
relating  administrative  elements  which  impact  upon  the  NPGS. 

While  the  lead  role  in  coordinating  the  NPGS  is  handled  by  AR,  much  of  the  user 
community,  and  some  curators,  are  in  the  State  and  private  sectors.  Those 
workers  at  the  State  agricultural  experiment  stations  may  be  funded  by  formula 
Federal  funds  (primarily  Hatch)  distributed  by  CR,  by  State  appropr iat ions ,  by 
CR-adm i n i stered  special  grants,  or  by  other  trust  or  gift  funding  sources.  The 
NPGS  also  interacts  (through  germplasm  requests  and  exchanges)  with  foreign 
workers  and  university  scientists  who  are  not  affiliated  with  the  State  agri¬ 
cultural  experiment  stations.  This  latter  group  would  generally  be  considered 
to  be  served  by,  but  not  part  of,  the  NPGS. 

Another  factor  is  APHIS,  which  conducts  a  quarantine  program  which  has  an  impact 
upon  all  plant  introductions  entering  the  NPGS.  This  Agency  is  responsible  for 
certification  of  phytosanitation  for  germplasm  leaving  the  United  States.  A 
close  working  relationship  between  APHIS  and  the  PIO  (and  individual  curators, 
particularly  of  the  working  collections)  is  essential.  The  basic  charges  to 
APHIS  (to  destroy  dangerous  material)  and  to  the  NPGS  (to  preserve  germplasm) 
often  present  somewhat  difficult  situations  requiring  cooperation  between 
workers  in  different  administrative  lines. 
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Section  V. 


ADVISORY  COMPONENTS 


NPGRB 

The  NPGRB  serves  a  v i ta I  role  in  the  NPGS  by  offering  policy  advice  directly 
to  the  Secretary  of  Agriculture.  The  NPGRB  also  serves  as  a  visible  exponent 
of  the  need  for  a  unified  national  system  to  preserve  and  manage  so  precious  a 
resource  as  plant  germplasm.  The  Secretary's  Memorandum  which  reestablishes 
the  NPGRB  and  describes  its  responsibilities  is  included  in  appendix  G,  along 
with  a  listing  of  the  current  membership. 

NPGC 

This  Committee  was  established  on  May  20,  1974,  when  the  Agricultural  Research 
Service  (ARS)  agreed  to  a  restructur i ng  of  the  National  Coordinating  Committee 
for  New  Crops,  which  had  been  created  in  1949  by  SAES  directors.  The  member¬ 
ship  of  the  NPGC  is  provided  in  figure  3.  The  purposes  of  the  NPGC  are: 

.  Provide  coordination  for  the  research  and  service  efforts  of  Federal,  State, 
and  industry  units  engaged  in  the  introduction,  preservat ion ,  evaluation, 
and  distribution  of  plant  germplasm,  through  representat i on  of  the  views  of 
all  units  by  members  of  the  Committee. 

.  Develop  policies  for  the  conduct  of  the  national  plant  germplasm  program 
and  for  its  relationships  to  international  plant  germplasm  programs. 

.  Develop  research  and  service  proposals  and  justification  for  adequate 
funding  of  regional  and  national  plant  germplasm  activities. 

.  Actively  advocate  mutually  agreed  upon  proposals  with  SAES  associations 
and  USDA  agencies. 
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Figure  3.  National  Plant  Germplasm  Committee — Present  Membership 
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.  The  Committee  forum  will  also  be  the  principal  way  in  which  SAES  interests 
can  be  presented  and  harmonized  with  Federal  interests  at  a  technically 
informed  I  eve  I . 

The  NPGC  was  chartered  to  meet  at  least  once  each  year. 

Regional  technical  committees 

Each  of  the  four  regions  has  a  regional  technical  committee  (NE-9,  NC-7 ,  S-9, 
W-6)  composed  of  a  representative  from  each  State  agricultural  experiment 
station  in  the  region  and  from  SEA  and  SCS  and,  in  some  cases,  FS  and  BLM. 

Each  of  these  committees  has  an  administrative  advisor  who  is  an  SAES  director. 
The  regional  technical  committees  provide  technical  advice  to  the  RPIS  and  make 
policy  recommendations  to  the  NPGC.  Each  committee  is  represented  on  the  NPGC 
by  its  respective  administrative  advisor  (and  coordinator). 

Crop  advisory  committees 

Crop  advisory  committees  are  part  of  a  concept  initiated  through  GRIP  to 
represent  the  germplasm  user  community  and  provide  guidance  and  coordination  to 
the  NPGS.  There  are  currently  10  committees — one  each  for  wheat,  oats,  sorghum, 
potatoes,  tomatoes,  alfalfa,  beans,  peas,  soybeans,  and  corn.  The  committees 
are  composed  of  plant  scientists  drawn  from  the  public  sector,  both  the  Federal 
and  State,  as  well  as  from  the  private  sector.  The  curator  of  the  crop  is  a 
member  of  each  committee.  The  committee  provides  both  general  and  specific 
guidelines,  policy  and  work  programs  for  various  phases  of  work,  and  activities 
in  the  germplasm  management  of  a  specific  crop.  The  GRIP  team  has  served  as 
facilitators  for  the  committees. 

The  committees  have  worked  on  problems  of  exchanging  information  and  have 
developed  minimum  lists  of  descriptors  to  characterize  each  crop.  They  have 
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also  developed  germplasm  evaluation  plans.  Other  pertinent  issues  addressed 
by  the  committees  are: 

.  Germplasm  acquisition  strategies 
.  Working  collection  storage  conditions 
.  Long-term  storage  conditions 
.  Regeneration 

.  Seed  distribution  guidelines 
.  Standards  for  germplasm  evaluation 
.  Plant  exploration  guidelines 
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appendices 


Append i x  A 


NATIONAL  FRUIT  AND  NUT  GERMPLASM  REPOSITORIES 
Conceived  and  Planned  by 
THE  NATIONAL  PLANT  GERMPLASM  COMMITTEE 
In  Conjunction  With 

State  Agricultural  Experiment  Stations, 
Science  and  Education  Administration, 
Cooperative  Research  and 
Agricultural  Research 

Rev i sed  May  I ,  I  980 


A.  THE  CONCEPT  of  national  fruit  and  nut  germplasm  repos i tor ies . 

1.  National  fruit  and  nut  repositories  will  be  located  at  various  locations 
where  research  facilities  of  State  agricultural  experiment  stations  or 
Science  and  Education  Administration  (SEA)-Agr icu I tural  Research  (AR) 
already  exist. 

2.  These  repositories  will  be  located  in  areas  of  the  country  where  the  germ¬ 
plasm  is  most  likely  to  survive  environmental  conditions  and  natural 
pests. 

3.  These  repositories  will  contain  a  wide  array  of  primitive  and  advanced 
germplasm  collected  from  within  the  United  States  and  from  around  the 
wor I d . 

4.  The  germplasm  of  these  repositories  will  be  collected,  evaluated,  main¬ 
tained,  and  preserved  so  as  to  benefit  the  continued  improvement  of 
horticultural  characteristics  of  economic  crops. 

5.  These  repositories  will  serve  public,  industry,  and  private  plant  breeders 
and  plantsmen  in  the  United  States  and,  to  the  extent  possible,  will 

also  serve  plant  breeders  and  plantsmen  around  the  world. 

6.  Germplasm  of  these  repositories  will  be  maintained  free  of  viruses, 
diseases,  and  other  pests  to  the  extent  that  it  is  practical  and 
economical  to  do  so. 
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7. 


These  repositories  will  be  separate  and  distinct  from  any  plant  breeder's 
working  collection  at  the  same  location. 

8.  Plant  breeders  and  plantsrnen  from  the  State  agricultural  experiment 
stations,  SEA-AR,  industry,  and  the  private  sector  will  serve  as 
advisors  for  each  repository. 

9.  These  repositories  will  be  jointly  funded  by  the  State  agricultural 
experiment  stations  and  the  SEA-AR. 

10.  These  repositories  will  be  jointly  managed  by  the  State  agricultural 
experiment  stations,  the  SEA-AR,  and  the  National  Plant  Germplasm 
Comm i ttee. 

11.  The  system  of  joint  management  of  these  repositories  will  be  similar 
to  that  now  used  for  the  regional  plant  introduction  stations  and 
regional  plant  introduction  coordinators  will  play  a  key  role  in 
providing  technical  supervision. 

12.  The  repositories  will  be  closely  associated  with  the  regional  plant 
introduction  stations  and  will  support  regulations  of  the  Animal  and 
Plant  Health  Inspection  Service  (APHIS),  U.S.  Department  of  Agriculture 
(USDA) ,  and  other  regulatory  agencies  controlling  introduction  and 
shipment  of  plant  material. 

13.  These  repositories  will  be  established  and  staffed  as  funds  are  avail¬ 
able  and  will  be  continuously  supported  thereafter. 

B.  THE  OBJECTIVES  of  the  national  fruit  and  nut  germplasm  repos i tor ies. 

I.  The  primary  objectives  of  national  fruit  and  nut  germplasm  repositories 
are  to  maintain  and  preserve  valuable  fruit  and  nut  germplasm  and  to 
make  such  germplasm  readily  available  to  plant  breeders  and  plantsrnen. 
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2.  The  secondary  objectives  of  the  national  fruit  and  nut  germplasm 

repositories  are  to  collect  worldwide  accessions  of  valuable  fruit  and 
nut  germplasm,  to  evaluate  such  accessions,  and  to  conduct  and  encourage 
appropriate  research  relating  to  improved  methods  of  evaluation, 
propagation,  preservation,  storage,  and  distribution  of  clonal  material. 

C.  THE  LOCATIONS  AND  COMMODITIES  of  the  national  fruit  and  nut  germplasm 
repos i tor i es. 

1.  State  agricultural  experiment  station  locations: 

a.  Day  is,  Cali forn i a  —  stone  fruits,  grapes,  walnuts,  almonds, 
pistachio  nuts. 

b.  Geneva,  New  York  —  apples  and  grapes. 

c.  Riverside,  California  —  citrus,  figs,  and  certain  other  subtropical 
fruits. 

d.  Poamoho  and  Kona,  Hawaii  —  macadamia  nuts  and  subtropical  fruits. 

e.  Carbonda I e,  Illinois  —  black  walnuts,  chestnuts,  and  hickories. 

2.  Science  and  Education  Adrn  i  n  i  strat  i  on-Agr  i  cu  I  tura  I  Research  locations: 

a.  Corva  Mis,  Oregon  —  strawberr i es ,  caneberries,  blueberries,  pears, 
filberts,  hops,  and  mint. 

b.  Byron,  Georgia  —  stone  fruits  and  apples. 

c.  Or  I ando,  Florida  —  citrus. 

d.  Miami,  Florida  —  avocados,  mangos,  and  other  subtropical  fruits. 

e.  Mayaguez,  Puerto  Rico  —  coffee,  cocoa,  bananas,  pineapples,  and 
mangos . 

f.  Indio,  Cali forn i a  —  dates. 

g.  Brownwood,  Texas  —  pecans. 
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D.  THE  CONSTRUCTION  AND  STAFFING  SEQUENCE  of  the  national  fruit  and  nut  germplasm 
repos i tor i es .  (To  be  determined.) 

E.  THE  ALLOCATION  OF  FUNDS  for  the  national  fruit  and  nut  germplasm  repositories. 
(To  be  determ i ned . ) 

F.  THE  MANAGEMENT  SYSTEM  for  the  national  fruit  and  nut  germplasm  repos i tor i es . 

I .  Curators 

a.  Number .  There  will  be  a  Curator  for  each  repository. 

b.  Appo i ntment .  The  curator,  with  the  concurrence  of  the  NPGC,  will  be 

appointed  by  the  d i rector  of  the  respective  State  agricultural  experi¬ 
ment  station  or  by  the  area  director  of  the  respective  SEA-AR 

I ocat ions. 

c.  Respons i b i I i t i es .  The  curator  will  be  responsible  for: 

1.  Establishment,  maintenance,  and  preservation  of  germplasm  of 
the  repository. 

2.  Evaluation  of  germplasm  maintained  in  the  repository. 

3.  Ascertainment  of  trueness  to  name  of  germplasm  maintained  in 
the  repository. 

4.  Maintenance  of  current  inventory  and  development  of  an  infor¬ 
mation  system  for  the  germplasm  maintained  in  the  repository. 

5.  Preparation  and  distribution  of  appropriate  publications 
describing  the  germplasm  maintained  in  the  repository. 

6.  Support  of  existing  Federal  and  State  regulations  on  the 
introduction  and  shipment  of  plant  material  to  and  within  the 
United  States. 
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7.  Elimination  of  viruses,  diseases,  and  other  pests  from  the 
repository  to  the  extent  that  it  is  practical  and  economical 
to  do  so. 

8.  Distribution  of  germplasm  from  the  repository  and  documentation 
of  such  distribution. 

9.  Initiation  and  encouragement  of  appropriate  research  relatiny 
to  the  evaluation,  propagation,  preservat i on ,  storage,  and 
distribution  of  germplasm  from  the  repository. 

10.  Publicity  on  the  functions  and  services  of  the  repository  and 
promotion  of  its  use. 

11.  Preparation  of  an  annual  budget  required  for  the  maintenance 
of  the  repository  and  its  service  functions. 

12.  Supervision  of  clerical  and  support  staff  and  daily  operations 
of  the  repository  so  as  to  make  maximum  use  of  allocated  funds. 

13.  Accountability  for  public  funds  and  property. 

14.  Responsible  to  make  local  arrangements  for  the  meetings  of  the 
technical  advisory  committee. 

Superv i s i on .  The  curator  at  a  State  location  will  receive  administrative 
and  technical  supervision  from  the  regional  coordinator  of  his  region.  The 
curator  at  a  Federal  location  will  receive  administrative  supervision  from 
the  local  research  leader  or  area  director  and  technical  supervision  from 
the  regional  coordinator  of  his  region.  The  curator  will  also  receive 
advice  from  the  technical  advisory  committee. 

2.  Technical  Advisory  Committees 

a.  Number .  There  will  be  a  technical  advisory  committee  appointed  for 


each  of  the  12  planned  repos i tor i es .  Each  of  the  committees  will 


be  appointed  as  soon  as  possible  after  authorization  for  construction 


is  received.  The  planned  repositories  are  as  follows: 


Corva  Mis,  Oregon 


Byron,  Georgia 


Dav is,  Cali f orn i a 


Orlando,  Florida 


Geneva,  New  York 


Miami,  Florida 


Riverside,  California 


Mayaguez,  Puerto  Rico 


Poamoho  and  Kona,  Flawa  i  i 


Indio,  Cali forn i a 


Car bonda I e 


i  no  i  s 


Brownwood,  Texas 


b.  Membersh i p . 

1.  There  will  be  a  member  and  an  alternate  appointed  to  each 
repository  committee  to  represent  each  of  the  major  commodities 
or  group  of  crops  to  be  maintained  at  each  repository. 

2.  The  regional  coordinator  will  be  a  permanent  member  and  be 
responsible  for  the  organization  and  operation  of  each  technical 
advisory  committee  in  their  respective  regions. 

c .  Appointment  of  committee  members. 

1.  Appointments  to  the  technical  advisory  committees  will  be  made 
by  the  Chairman  of  the  National  Plant  Germplasm  Committee. 

2.  Nomination  of  members  to  serve  on  the  technical  advisory  com¬ 
mittees  will  be  sought  from  the  national  germplasm  repository 
groups  or  from  SEA-AR  and  from  the  SAES  involved  in  the 
repos i tory . 

3.  Members  will  be  appointed  on  the  basis  of  interest  in  plant 
germplasm  and  willingness  to  serve.  Membership  will  include 
representat i ves  from  State  agricultural  experiment  stations. 
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Federal  research,  and  private  industry.  Considerations  will 
be  given  to  provide  national  representation  on  each  technical 
advisory  committee. 

d.  Committee  Chairman.  Members  of  each  technical  advisory  committee 
will  annually  elect  a  committee  chairman  who  will  conduct  the 
activities  of  the  committee. 

e.  Respons i b i I i t i es .  The  technical  advisory  committee  will  have  the 
f o I  lowing  respons i b i  I i t i es : 

1.  Establish  procedure  for  committee  activities  including  length 

of  service  for  each  member  and  procedures  for  nominating  replace¬ 
ments  to  the  Committee. 

2.  Review  and  develop  plans,  procedures,  and  operations  for  the 
germplasm  repository  and  recommend  to  the  National  Plant  Germ- 
plasm  Committee  policy  and  procedures  for  the  operation  of  the 
repos i tory . 

3.  Recommend  what  germplasm  will  be  maintained,  added,  or  discarded 
from  individual  national  germplasm  repos i tor i es . 

4.  Recommend  priorities  relating  to  research  planned  or  needed  at 
each  repository. 

5.  Assist  the  curators  in  the  publicity  on  the  functions  and 
services  of  the  repository  and  in  the  promotion  of  repository 
use . 

f.  Meet i nqs .  There  will  be  at  least  one  meeting  annually  of  each 
technical  advisory  committee,  subject  to  call  of  the  Chairman. 

g.  Travel  expenses.  Expenses  for  official  travel  to  technical 
advisory  committee  meetings  may  be  paid  from  funds  appropriated 
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for  establishing  and  maintaining  national  fruit  and 
repositories  but  all  such  payments  must  be  made  or 
Committee  member's  own  institution  or  organization. 


nut  germplasm 
arranged  by  the 
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Append i x  B 


The  Soil  Conservation  Service 
Cooperative  Plant  Materials  Program 

Vegetation  is  a  significant  component  of  more  than  two-thirds  of  the  conservation 
practices  farmers,  ranchers,  and  others  find  essential  to  the  solution  of  their 
erosion  and  land  use  problems.  These  problems  require  a  wide  variety  of  plant 
materials,  some  of  which  have  a  limited  but  vital  application. 

To  help  meet  the  many  needs  for  improved  plant  materials,  the  Soil  Conservation 
Service  (SCS)  operates,  funds,  or  provides  technical  assistance  to  plant 
materials  centers.  These  centers  are  strategically  located  throughout  the  United 
States  so  that  the  results  of  their  plant  testing  and  development  work  help  meet 
the  need  for  adapted  plants  in  reducing  erbsion  and  sedimentation  in  most  areas 
of  the  country. 

These  centers  assemble,  comparatively  test,  select,  and  provide  for  the  commercia 
increase  of  plants  needed  for  reducing  erosion  and  sedimentation  where  suitable 
plants  are  not  presently  available.  They  also  develop  techniques  for  the  success 
ful  use  of  selected  plants  with  special  emphasis  given  to  finding  plants  and 
techniques  for  use  on  eroding  soils  and  sites  where  it  is  difficult  to  establish 
vegetation.  The  work  of  these  centers  is  coordinated  with  but  does  not  dupli¬ 
cate  the  work  of  research  agencies.  Rather,  this  comparative  plant  materials 
work  fills  a  need  of  an  action-oriented  agency  and  serves  as  a  bridge  between 
soil  conservation  plant  materials  problems  and  research  agencies. 

Eighteen  plant  materials  centers  are  operated  by  the  SCS  and  two  by  cooperating 
agencies.  They  are: 

Operated  by  Soil  Conservation  Service: 

Tucson,  Arizona  East  Lansing,  Michigan 
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Lockeford,  California 


Coffeeville,  Mississippi 


Brooksv i I  I e,  Florida 


Elsberry,  Missouri 


Americus,  Georgia 


Bridger,  Montana 


Mo  I  oka i ,  Hawa i i 


Cape  May  Courthouse,  New  Jersey 


Aberdeen,  Idaho 


Big  Flats,  New  York 


Manhattan,  Kansas 


Corva  Mis,  Oregon 


QuicKsand,  Kentucky 


Knox  City,  Texas 


Be  I tsv i  II e,  Mary  I  and 


Pullman,  Washington 


Operated  by  cooperating  agencies  but  funded  by  the  Soil  Conservation 

Serv i ce  W : 

Los  Lunas,  New  Mexico  (New  Mexico  State  University) 

Bismarck,  North  Dakota  (North  Dakota  Association  of  Soil  Conservation 
D  i  str i cts ) 

Other : 

In  addition  to  the  20  centers  listed  above,  the  State  of  Alaska  operates 
a  plant  materials  center  at  Palmer;  and  the  White  River  and  Douglas  Creek 
Soil  Conservation  Districts  have  established  an  environmental  plant  center 
at  Meeker,  Colorado  2/.  The  SCS  provides  technical  assistance  to  these 
centers  through  cooperative  agreements. 


Comparative  Plant  Testing 


Approximately  16,000  domestic  and  foreign  plant  collections  are  being  comparatively 
evaluated  at  any  one  time  at  plant  materials  centers  and  at  off-center  sites  in 


W  SCS  has  professional  people  at  these  locations  providing  assistance  to 
the  non-Federal  cooperators. 

2/  SCS  has  assigned  one  PFT. 
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the  States  served  by  a  particular  center.  These  collections  are  evaluated  for 
a  number  of  conservation  needs  such  as: 

1.  Converting  land  not  suited  for  intensive  crop  production  to  permanent 
cover ; 

2.  Pasture  and  rangeland  plant  species  that  extend  the  livestock  grazing 
season,  give  better  soil  protection,  and  produce  superior  slopes, 
recreation  sites,  and  urban  and  industrial  development  areas; 

3.  Improving  water  quality  through  the  stabilization  of  critical,  high- 
yielding  sediment  sources  such  as  surface  mined  lands,  highway  slopes, 
recreation  sites,  and  urban  and  industrial  development  areas; 

4.  Control  of  critically  eroding  areas  such  as  coastal  sand  dunes; 

5.  Protection  of  coastal,  river,  streambank,  pond,  and  lake  water  lines 
from  erosion  by  wave  action; 

6.  Improvement  of  windbreaks  and  shelterbelts  for  the  reduction  of  airborne 
sediment,  control  of  snow  drifting,  and  the  prevention  of  crop  damage 
resulting  from  wind  erosion; 

7.  Improved  wildlife  food  and  cover  species  and  special  plants  for  esthetic 
and  recreational  purposes; 

8.  Stabilization  of  land  disposal  areas; 

9.  F i re-retard i ng  plant  cover  to  replace  brush  or  mountain  foot  slopes  to 
reduce  the  possibility  of  fires  that  threaten  life  and  property  or 
result  in  serious  sediment  sources;  and 

10.  Multiple-use  plants  which  also  provide  environmental  protection  and 
enhancement . 

Plants  or  techniques  showing  potential  for  helping  to  solve  a  conservation 
problem  are  comparatively  evaluated  under  actual  use  conditions  on  properties 
of  cooperators. 
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Cooperat i on 


Most  of  the  plant  materials  work  is  carried  out  in  cooperation  with  other 
Federal  agencies  and  State  experiment  station,  State  highway  agencies,  and 
State  departments  of  natural  resources,  conservation,  or  wildlife.  SCS  also 
works  closely  with  commercial  businesses  and  seed  and  nursery  associations  to 
encourage  production  of  improved  plants  and  to  promote  their  use  in  conservation 
programs . 


Benef i ts 

The  SCS  plant  materials  centers  have  released  over  200  different  varieties  of 
conservation  plants  for  commercial  production  and  use  in  conservation  programs. 
Over  the  years,  some  of  those  varieties  have  been  replaced  with  superior  plants. 
Currently,  there  are  about  150  SCS-released  varieties  in  commercial  production 
and  use  in  conservation  programs.  Thirty-two  improved  varieties  of  conservation 
plants  were  cooperatively  released  to  commercial  growers  in  1978  and  1979. 

In  the  earlier  years  of  this  program,  selected  plants  needed  for  use  in  conser¬ 
vation  programs  were  sometimes  simply  made  available  to  commercial  seed  growers 
and  nurserymen.  Today  selected  plants  are  released  in  cooperation  with  State 
agricultural  experiment  stations  and  frequently  with  other  Federal  and  State 
agenc i es . 


Commercial  Production 

The  estimated  commercial  production  of  the  150  SCS-released  varieties  in  1978 
was  approximately  7,000,000  pounds  of  seed,  7,000,000  woody  plants,  and  millions 
of  clones  and  sprigs  of  vegetatively  produced  plant  materials,  such  as  'Cape' 
American  beachgrass.  This  production  had  a  retail  value  in  excess  of  $27,000,000. 
More  significantly,  this  production  was  the  equivalent  of  the  amount  of  seed 
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and  plants  required  to  provide  conservation  treatment  to  approximately 
acres  of  land.  The  appropr i at i ons  for  operating  these  plant  materials 
was  $2,693,000  in  each  FY  1979  and  80. 


1.5  million 
centers 
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Append i x  C 

NATIONAL  SEED  STORAGE  LABORATORY 


POLICY  STATEMENT 

Genera  I 

1.  The  Laboratory  is  a  Federal  facility  and  all  seed  accepted  for  long-term 
storage  becomes  the  property  of  the  U.S.  Government  and  remains  so  until 
released  by  the  Laboratory. 

2.  Only  seeds  are  accepted  for  storage  in  accordance  with  the  following  policy 
gu i de I i nes . 

3.  The  principal  mission  of  the  Laboratory  is  long-term  preservation  of 
valuable  plant  germplasm  as  viable  seed.  The  Laboratory  conducts  research 
in  support  of  its  principal  mission.  Long-range  studies  focus  on  biochemi¬ 
cal-physiological  and  genetic  changes  in  seed  during  storage  and  effects  of 
seed  moisture  content,  storage  environment,  and  storage  containers  on  seed 
longevity.  Laboratory  procedures  for  accurate  monitoring  of  seed  viability 
during  storage  are  established  on  a  crop-by-crop  basis. 

4.  The  Laboratory  issues  periodic  inventories  of  the  stocks  held  in  long-term 
storage  to  inform  research  workers  of  materials  available. 

5.  All  foreign  proposals  for  storage  will  be  reviewed  for  approval  by  the  AR 
Plant  Germplasm  Coordinating  Committee.  In  making  its  decisions,  the 
Committee  will  be  guided  by  recommendations  of  appropriate  crop  advisory 
committees.  Acceptance  for  storage  may  require  an  exchange  of  letters 
between  AR  and  the  requesting  agency  or  institution.  Collections  accepted 
for  long-term  storage  (i.e.,  base  collections)  will  be  accessioned  and 
incorporated  as  an  integral  part  of  the  Laboratory  and  hence  the  U.S. 
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National  Gerrnplasm  System.  Collections  for  temporary  or  emergency  storage 
may  be  accepted  but  under  terms  specified  in  the  exchange  of  letters 
between  AR  and  the  requestor. 

Access i on i nq 
- a. 

6.  In  keeping  with  policy  here  set  forth,  the  Laboratory  Director  accepts 
valuable  seed  stocks  from  U.S.  Federal  and  State  institutions,  commercial 
seed  interests,  private  individuals  and,  as  specified  in  item  5  above,  from 
foreign  institutions.  Information  as  to  source  of  individual  accessions 

is  essential.  Genetic  composition  and  complexity  of  improved  stocks 
should  be  documented  as  thoroughly  as  possible. 

7.  Only  clean  seed  of  reasonably  high  germination  is  acceptable  for  storage. 
Seed  of  I ow  v i ab i I  i ty  w i I  I  be  held  on  a  tentative  basis  until  the  donor 
is  able  to  provide  replacement  seed  of  acceptable  viability. 

8.  After  seed  is  accepted  officially,  the  Laboratory,  unless  exempted  by 
specific  agreement,  is  responsible  for  future  increases  necessitated  by 
viability  decline  or  stock  depletion. 

9.  The  Laboratory  assumes  no  responsibility  for  replenishment  when  stocks 
received  are  subminimal  in  quantity  or  viability.  However,  for  obsolete 
varieties  or  rescued  collections  not  meeting  the  preceding  acceptable 
standards,  the  Director  of  the  Laboratory  in  consultation  with  appropriate 
crop  specialists  may  make  arrangements  for  their  increase. 

10.  The  acceptance  of  seed  of  commercial  varieties  by  the  Laboratory  shall 
not  be  considered  in  any  way  Federal  endorsement  as  to  the  value  of  the 
var i ety . 
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D i str i but i nq 


11.  Any  bona  fide  research  worker  of  the  United  States,  its  territories  and 
possessions  may  receive,  without  charge,  seed  from  the  collections  stored 
at  the  Laboratory,  but  may  be  requested  to  return  a  portion  of  the  in¬ 
creased  seed  for  any  item  which  requires  immediate  increase.  Foreign 
research  workers  also  may  receive  seed  under  the  same  conditions,  provided 
the  U.S.  Government  and  that  of  the  country  concerned  will  permit  rec i proca 
exchange  of  plant  germplasm.  No  seed  will  be  distributed  if  it  is  commer¬ 
cially  available  or  can  be  located  in  working  stocks  of  cooperating 
agencies.  The  Principal  Plant  Introduction  Officer  will  provide  alternate 
sources  of  supply. 

12.  The  Laboratory  is  not  responsible  for  errors  which  may  occur  in  original 
documentation  including  the  cultivar  name  supplied  by  the  donor. 
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Append i x  D 


BUDGET 

HISTORY  FOR  THE  NATIONAL 

SEED  STORAGE 

LABORATORY 

Year 

Sci  . 
Effort 

Sc  i  . 
Support 

Support 
Serv i ces 

Equ  i  prrient 

Extramura 1 

TOTAL 

197  la/ 

$  74,600 

159,900 

$  94,000 

1 972a/ 

66,331 

22,872 

8,028 

97,231 

1973a/ 

7 1 ,643 

16,000 

87,643 

1974 

24,600 

49,300 

7,200 

1  ,300 

82,400 

1975 

26,000 

54,600 

24,900 

1  ,300 

106,800 

1 976b/ 

73,200 

101,700 

52,700 

15,000 

242,600 

1977 

78,100 

148,300 

159,900 

10,000 

16,500 

412,800 

1  978 

106,300 

143,200 

147,400 

12,300 

16,500 

425,700 

1979 

111,100 

161 ,300 

133,700 

2,000 

16,500 

424,600 

1980 

130,100 

187,600 

102,600 

8,500 

16,500 

445,300 

198  1 

136,400 

192,400 

83,000 

19,000 

16,500 

447,300 

a/  Scientific  effort  and 

support  effort 

comb i ned . 

b/ 

1976 

Base 

63,500 

94,600 

99,000 

15,000 

272,100 

1 ncrease  ( 1 /4 ) 

9,700 

7,100 

42,700 

0 

59,500 

Subtota 1 

73,200 

101,700 

141,700 

15,000 

331 ,600 

Decrease 

-  89,000 

89,000 

Tota  1 

73,200 

101,700 

52,700 

15,000 

242,600 
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NUMBER  OF  EMPLOYEES  AT  NSSL  BY  YEAR 


Year 

Sc i ent i sts 

Office 

Technicians  Temporary 

S+ay- 
i  n- 
Schoo 1 

1958 

2 

2 

1 

1959 

2 

3 

4 

I960 

2 

2 

3 

1961 

2 

3 

4 

1962 

2 

4 

4 

1963 

2 

3 

4 

1964 

2 

3 

4 

1965 

2 

4 

4 

1966 

2 

4 

4 

1967 

2 

3 

4 

1968 

2 

4 

5 

1969 

2 

4 

3 

1970 

2 

4 

4 

197  1 

1 

2 

4 

1972 

2 

2 

6 

1973 

3 

2 

4 

1974 

3 

3 

5  8 

1 

1975 

3 

2 

10 

3 

1976 

4 

3 

13 

3 

1977 

4 

4 

9 

2 

1978 

4 

4 

10 

4 

1979 

4 

6 

9 

3 

1980 

4 

5 

9 

3 

1981 

4 

5 

8 

2 

Tota  i 
5 
9 
7 
9 
10 
9 
9 
10 
10 
9 


10 

7 

10 

9 

20 

18 

23 

19 

22 

22 

21 

19 
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Site  Selection  and  Facility  Requirements  for  the 
National  Seed  Storage  Laboratory 

Subcommittee  Report 
National  Plant  Germplasm  Committee 

Members  present:  Byrd  Curtis  (for  Bill  Brown),  Chester  Evans,  Clarence  Grogan, 

Bob  Flougas,  Norman  James,  Gilbert  Lovell,  Howard  Waterworth.  Consultant: 

Louis  Bass. 

The  subcommittee  met  at  Fort  Collins,  Colorado,  on  October  15-16,  1980,  to 
consider  an  appropriate  site  and  facility  requirements  for  long-tern  seed  storage. 
The  present  facility  would  be  filled  to  capacity  now  if  all  seed  lots  stored  in 
boxes  were  placed  in  individual  container  storage.  Additionally,  there  is  a 
serious  shortage  of  work  space  for  receiving  cataloging,  and  germination  testing. 
Supplies  and  equipment  are  stored  and  placed  in  hallways.  There  is  inadequate 
laboratory  space  for  the  research  component  that  is  an  essential  part  of  the 
act i v i ty . 

After  discussion,  forward  planning  for  25-30  years  was  considered  appropriate 
because  of  possible  advances  in  germplasm  preservation  and  construction  tech¬ 
nology. 

Site  selection:  The  subcommittee  considered  suitability  of  Fort  Collins  as  a 
site  for  expansion.  Although  Fort  Collins  is  about  50  miles  north  of  an  atomic 
power  plant  and  about  65  miles  north  of  a  military  arsenal,  selection  of  an 
alternate  site  would  not  guarantee  that  it  would  be  a  safer  location  in  the 
years  ahead.  Installation  of  atomic  or  military  facilities  is  beyond  the  control 
of  those  interested  in  germplasm  preservation.  Prevailing  winds  generally  would 
carry  fallout  away  from  Fort  Collins  in  case  of  a  nuclear  accident  or  strike 
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involving  the  existing  atomic  and  military  facilities.  Only  background  radia¬ 
tion  levels  have  been  recorded  on  the  campus  of  Colorado  State  University  (CSU). 

Climatic  conditions  are  favorable  at  Fort  Collins  with  low  humidity,  low  night 
temperatures  during  summer,  and  low  day  and  night  temperatures  during  winter, 
these  factors  contribute  to  reduced  energy  costs.  Severe  weather  conditions, 
such  as  tornados,  rarely  occur  that  would  threaten  the  long-term  storage 
f ac i I i ty . 

Expansion  of  the  present  Laboratory  will  be  more  efficient  than  construction  of 
additional  facilities  even  a  few  miles  away  because  of  time  loss  and  transpor¬ 
tation  costs  required  to  operate  two  facilities.  Construction  of  an  entirely 
new  facility  at  a  distant  location  in  the  United  States  would  result  in  abandon¬ 
ment  of  the  present  Laboratory  or  duplication  of  personnel  and  equipment  at  the 
two  locations. 

The  present  location  of  the  Laboratory  on  the  Colorado  State  University  campus 
provides  an  opportunity  for  cooperative  research  between  SEA/AR  and  CSU  scientists. 
It  also  permits  visiting  scientists  from  the  United  States  and  abroad  to  obtain 
additional  training  while  conducting  research  in  the  National  Seed  Storage 
Laboratory  (NSSL). 

For  the  above  reasons,  the  subcommittee  recommends  expansion  of  the  present 
facility.  To  reduce  energy  costs  and  to  provide  additional  protection  from 
natural  hazards  and  nuclear  events,  seed  storage  below  ground  is  recommended. 

Opt  ion  I :  Construct  facility  on  the  west  side  of  the  existing  Laboratory  with 
two  floors  below  ground  for  seed  storage  and  one  floor  above  ground  for  supporting 
activities.  Gross  dimensions:  60  feet  x  160  feet. 
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If  two  floors  cannot  be  constructed  below  ground  because  of  the  water  table  or 
for  other  reasons,  construct  facility  with  one  floor  below  ground  for  seed  storage 
and  one  floor  above  ground  for  supporting  activities.  Gross  dimensions: 

120  feet  x  160  feet. 

Renovate  seed  storage  rooms  in  existing  Laboratory  for  supporting  activities. 

Utilize  energy  efficient  construction  technique. 

NOTE :  A  long-term  lease  will  be  required  because  the  property  is  owned  by 

Colorado  State  University. 

Option  2:  Construct  facility  on  the  east  side  of  the  existing  Laboratory. 
Dimensions  would  be  limited  to  41  feet  x  160  feet  by  a  sidewalk  and  street.  The 
property  is  owned  by  the  Federal  Government,  but  +hree  floors  would  be  required 
to  provide  seed  storage  below  ground  and  two  floors  aoove  ground  for  supporting 
activities.  This  may  not  be  possible  because  of  water  table  or  other  reasons. 

Seed  storage  above  ground  is  not  recommended  because  of  energy  costs,  natural 
hazards,  and  possible  nuclear  events. 

Under  option  2,  several  variations  are  possible  depending  on  the  number  of  floors 
that  can  be  constructed  below  ground.  Renovation  of  existing  seed  storage  rooms 
for  other  uses  may  not  be  practical  if  part  of  the  seed  storage  must  be  above 
ground  in  the  proposed  expansion.  Some  saving  in  energy  costs  would  result  by 
providing  all  seed  storage  in  new  energy  efficient  construction  above  ground  but 
an  estimate  of  savings  is  not  available  at  this  time. 

Estimated  cost: 

Opt  ion  I :  28,800  sq.  ft.  at  $100  per  sq.  ft.  =  $2,880,000  plus  renovation 

cost  (not  estimated  at  this  time). 
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Inflation  at  15  percent  per  year  will  increase  cost  in  1981  to 
$3,312,000  and  in  1982  to  $3,808,800. 

Option  2:  32,800  sq .  ft.  at  $100  per  sq.  ft.  =  $3,280,000  plus  cost  of 

renovation,  if  practical. 

NOTE:  Dimensions  for  new  construction  can  be  adjusted  to  provide  cost 

equa I  to  opt  ion  I . 

Need  for  policy  and  procedure  to  determine  appropriate  material  for  long-term 

storage :  Current  policy  at  the  National  Seed  Storage  Laboratory  is  to  accept, 
for  long-term  storage,  essentially  all  cultivars,  inbred  lines,  germplasm  lines, 
and  seeds  collected  by  expeditions.  Long  range,  this  policy  will  result  in 
continued  need  for  expansion  of  storage  facilities.  The  subcommittee  recommends 
evaluation  of  the  current  policy.  Is  it  necessary  to  accept  for  long-range 
storage  all  seed  lots  submitted?  Should  all  seed  lots  now  in  storage  be  retained? 
It  is  likely  that  crop  specialists  could  provide  the  best  answers  to  these 
quest  ions. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
OFFICE  OF  THE  SECRETARY 
WASHINGTON,  D.C.  20250 


March  4,  I960 


SECRETARY'S  MEMORANDUM  NO.  1875  REVISED 
National  Plant  Genetic  Resources  Board 


The  Secretary  of  Agriculture  hereby  renews  the  National  Plant  Genetic  Resources 
Board.  The  task  of  the  Board  is  to  advise  on  the  assembly,  description,  main¬ 
tenance,  and  effective  utilization  of  the  living  resources  represented  by 
crop  cultivars,  primitive  and  wild  forms  of  our  crops.  These  resources  are 
necessary  for  plant  scientists  to  have  the  genetic  variability  necessary  to 
cope  with  problems  of  today  and  the  future. 

The  Plant  Genetic  Resources  Board  objectives  are  to  advise  the  Secretary  of 
Agriculture  and  officers  of  the  National  Associate  of  State  Universities  and 
Land  Grant  Colleges  in  order  to  assess  national  needs  and  identify  high 
priority  programs  for  conserving  and  utilizing  plant  genetic  resoures, 
including  collection,  maintenance  and  description  of  genetic  stocks,  and 
utilization  of  the  stocks  in  plant  improvement  programs. 

The  duties  of  the  National  Plant  Genetic  Resources  Board  are  (I)  to  inform 
themselves  of  domestic  and  i nternat i ona I  activities  to  minimize  genetic  vulner¬ 
ability  of  crops;  (2)  to  formulate  recommended  actions  and  policies  on  collec¬ 
tion,  maintenance  and  utilization  of  plant  genetic  resources;  (3)  to  recommend 
actions  to  coordinate  the  plant  genetic  resources  plans  of  several  domestic  and 
international  organ i zat ions;  (4)  to  recommend  policies  to  strengthen  plant 
quarantine  and  pest  monitoring  activities;  and  (5)  to  advise  on  new  and  innova¬ 
tive  approaches  to  plant  improvement. 

The  Board  will  meet  at  least  twice  each  year  and  possibly  more  often.  The 
estimated  annual  operating  costs  are  $600  for  support;  $8,000  for  assisting  in 
the  operation  of  the  Board;  $21,000  for  travel  expenses,  including  per  diem  or 
subsistence  incurred  by  Board  members  and  Department  employees;  $15,000  from 
sources  outside  the  government;  and  0.4  man  years.  This  estimate  includes 
all  private  and  public  funds  to  be  spent  by  or  on  behalf  of  the  Board. 

Members  of  the  Board  will  be  appointed  by  the  Secretary.  Pursuant  to  the 
provisions  of  Public  Law  95-113,  the  Board  shall,  to  the  extent  practicable, 
have  ethnic,  racial,  and  sexual  balance.  Membership  on  the  Board  will  be 
composed  of  individuals  with  diverse  capabilities  distinguished  by  their 
knowledge  and  interest  in  plant  genetic  resources  management. 

In  the  event  the  board  tenure  is  over  a  period  of  years,  partial  rotation 
of  membership  would  be  practiced  every  two  years  to  provide  for  continuity  and 
broad  representat i on  on  the  Board. 
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The  Director  of  Science  and  Education  will  be  Chairman.  The  Executive  Secretary 
will  be  provided  by  the  Science  and  Education  Administration. 

The  Board  shall  report  to  the  Secretary  of  Agriculture  through  the  Director 
of  Science  and  Education.  The  Director  will  provide  support  for  the  operations 
of  the  Board. 

The  functions  of  this  Board  cannot  be  performed  in  less  than  two  years,  and 
renewal  of  the  Board  is  considered  in  the  public  interest.  No  existing 
committee  can  perform  these  functions,  nor  can  the  Department  take  effective 
unilateral  action  in  view  of  the  diversity  of  interested  groups,  and  as  such 
will  serve  an  essential  function. 

This  memorandum  also  serves  as  the  charter  for  the  Board. 

In  accordance  with  regulations  for  Federal  advisory  committees,  the  Board 
shall  terminate  two  years  from  the  date  of  this  memorandum.  The  Department 
of  Agriculture  would  like  to  (I)  ensure  continuity  and  increased  involvement 
of  the  Board  in  genetic  resources  planning  and  coordination  activities,  (2) 
increase  the  association  of  the  activities  of  the  Board  with  genetic  resource 
programs  of  State  and  private  industry  research  organizations,  and  (3)  expand 
the  scope  of  the  Board  to  relate  to  other  kinds  of  genetic  resources  of  great 
interest  to  agriculture. 

Secretary's  Memorandum  No.  1875  Revised,  dated  February  23,  1978,  and 
Supplement  No.  I,  dated  September  7,  1979,  are  hereby  superseded. 


/signed/  Bob  Berg  land 
Secretary  of  Agriculture 
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NATIONAL  PLANT  GENETIC  RESOURCES  BOARD  MEMBERSHIP 


CHA I RMAN 

Dr.  A.  R.  Bertrand 
Director,  USUA-SEA 
2  I 7-W  Adm in.  Building 
Washington,  DC  20250 
(202)  447-5923 


EXECUTIVE  SECRETARY 


Dr.  C.  0.  Grogan 
Assistant  Deputy  Adm i n i strator 
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Washington,  DC  20250 
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VICE  CHAIRMAN 


Dr .  William  L .  Brown 
Chairman,  Pioneer  Hi -Bred 
I nternat i ona I 
1206  Mulberry  Street 
Des  Moines,  I A  50309 
(515)  245-3587 


MEMBERS 


Dr.  D.  F.  Beard 
Vice  President  -  Research 
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Department  of  Horticulture 
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Associate  Director,  SAES 
Oregon  State  University 
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(503)  754-4251 
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THE  INTERNATIONAL  BOARD  OF  PLANT  GENETIC  RESOURCES 
The  International  Board  for  Plant  Genetic  Resources  (IBPGR)  is  an  autonomous, 
international,  scientific  organization  under  the  aegis  of  the  Consultative 
Group  on  International  Agricultural  Research  (CGIAR).  The  IBPGR,  which  was 
established  by  the  CGIAR  in  1974,  is  composed  of  15  members  from  15  countries; 
its  Executive  Secretariat  is  provided  by  the  Food  and  Agriculture  Organization 
(FAO)  of  the  United  Nations,  Rome. 

The  basic  function  of  the  IBPGR,  as  defined  by  the  Consultative  Group,  i s  to 
promote  an  international  network  of  genetic  resources  centers  to  further  the 
collection,  conservation,  documentation,  evaluation  and  use  of  qermplasm  and 
thereby  contribute  to  raising  the  standard  of  living  and  welfare  of  people 
throughout  the  world.  The  Consultative  Group  mobilizes  financial  support  from 
its  members  to  meet  the  budgetary  requirements  of  the  Board. 

The  total  pledged  so  far  for  1980  is  $3,025,000.  The  five  largest  donors  are: 

USA  ($750,000),  Japan  ($400,000),  World  Bank  ($365,000),  United  Kingdom  ($270,000), 
and  West  Germany  ($220,000). 

The  Board's  budget  has  progressed  as  follows  (rounded  to  nearest  $1,000): 

1974  -  $  53,000  1977  -  $1,258,000  1980  -  $3,239,000  (approved) 

1975  -  $487,000  1978  -  $2,008,000  1981  -  $3,654,000  (projected) 

1976  -  $915,000  1979  -  $2,738,000 

The  budget  level  for  1980  will  continue  for  the  forseeable  future  except  for 
cost-of-living  increases  (estimated  at  10  percent)  or  unanticipated  program 
expans i on . 
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Costs  of  the  Secretariat  at  headquarters  in  Rome  are  shared  approximately  equally 
between  the  Board  and  FAO. 
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PREFACE 


This  report  represents  the  second  part  of  a  long-range  plan  for  the  National 
Plant  Germplasm  System  (NPGS).  The  first  part  is  an  objective  statement  of 
the  current  status  of  the  NPGS.  This  report  addresses  the  strengths  and  weak¬ 
nesses  of  the  NPGS  and  is  intended  to  serve  as  a  checklist  of  important 
points  in  developing  the  positive  long-range  plan,  which  is  presented  in 
a  third  report. 

An  assessment  of  strengths  and  weaknesses  is,  by  its  very  nature,  judgmental. 
This  report,  however,  benefits  especially  from  interactions  with  two  General 
Accounting  Office  (GAO)  teams,  from  the  Germplasm  Workshop  (Peoria,  Illinois, 
March  9-11,  1981),  and  from  the  inputs  and  review  of  a  task  force  representing 
a  broad  range  of  expertise  within  the  NPGS. 

While  the  NPGS  is  probably  the  strongest  link  in  the  international  network  of 
germplasm  resources,  it  is  an  imperfect  system  which  merits  attention.  It  is 
indeed  true  that  a  long-range  plan  must  build  on  the  strengths  of  the  existing 
system,  but  it  is  even  more  important  that  the  plan  attempt  to  correct,  or  at 
least  compensate  for,  the  weaknesses  of  that  system.  This  report  does  address 
the  significant  strengths  of  the  NPGS,  but  it  most  critically  examines  the 
system's  weaknesses.  Most  of  the  weaknesses  presented  are  addressed  in  some 
way  in  the  long-range  plan.  There  are  a  few  problem  areas,  however,  for  which 
no  immediate  solution  is  evident,  but  which  are  deemed  important  enough  to 


merit  further  intensive  attention. 


Sect  ion  I . 


INTRODUCTION 

It  is  important  that  the  long-range  plan  for  the  National  Plant  Germplasm 
System  (LRP-NPGS)  be  a  positive,  proactive  document.  It  will  only  have  meaning, 
though,  if  those  responsible  for  both  the  administration  and  operation  of  the 
NPGS  will  accept  this,  and  other  critiques  of  the  system,  as  positive  attempts 
to  identify  both  strengths  and  weaknesses  upon  which  an  optimal  NPGS  can  be 
built.  Germplasm  resources  are  a  vital  national  asset  which  has  been  too 
long  neglected.  At  a  time  when  these  resources  are  finally  receiving  some 
much  needed  attention;  thoughtful  review,  analysis,  and  debate  is  imperative. 
Defensiveness  and  lack  of  flexibility,  though  much  more  natural  responses,  can 
only  be  counterproductive. 


While  all  of  the  strengths  and  weaknesses  cited  in  this  report  are  considered 
important,  certain  of  them  were  considered  by  the  tasK  force  to  merit  special 
attention.  These  are  highlighted  in  the  text  with  one  or  more  asterisks  (*). 
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Sect  ion  II. 


WORKING  COMPONENTS 

A.  PLANT  INTRODUCTION 

Strengths 

Procedure  in  existence:  A  formalized  plant  introduction  procedure  is  currently 
in  existence  and  a  working  unit,  the  Plant  Introduction  Office  ( P 1 0 ) ,  is  in 
operation.  This  office  also  has  a  working  relationship  with  the  Animal  and 
Plant  Health  Inspection  Service  (APHIS). 

Recognized  need:  Due  to  the  lack  of  native  crops,  the  development  of  American 
agriculture  has  been  dependent  upon  introduced  plant  material.  This  historical 
dependence  continues  to  the  present  with  both  the  user  community  and  the  NPGS 
well  aware  not  only  of  past  accomplishments,  but  also  of  future  needs  to  contin¬ 
uously  add  genetic  diversity  and  new  crops  to  our  germplasm  collections. 

Strong  exchange  system:  A  good  working  relationship  exists  between  the  NPGS 
and  many  other  countries.  In  1980,  over  100,000  accessions  were  sent  from  the 
NPGS  to  foreign  cooperators  in  over  130  countries.  Approximately  75  percent 
of  all  additions  to  the  NPGS  are  received  as  the  result  of  exchange  with  these 
countr i es. 

**Genetic  diversity  is  available:  While  gaps  do  indeed  exist  Qe.g.,  soybeans 
from  the  People’s  Republic  of  China  (PRC)j,  U.S.  plant  scientists  have  more 
available  genetic  diversity  than  scientists  in  any  other  country. 

Weaknesses 

*No  apparent  strategy:  There  has  been  some  coordination  of  collecting  trips, 
but  overall  coordination  of  acquisition  efforts  has  been  lacking.  Among  the 
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contributing  factors  are:  (I)  no  formal  assessments  of  genetic  vulnerability. 


(2)  very  limited  descriptor  information  (upon  which  to  base  acquisition 
decisions),  and  (3)  no  central  coordination  to  develop  acquisition  strategy. 


Slow  to  react:  The  system  reacts  slowly,  even  after  needs  are  identified.  Needs 
are  often  identified  within  a  commodity  (user)  group  which  may  have  a  poor  under¬ 
standing,  and  poor  communication  with,  those  units  involved  in  acquisition. 

Again,  no  one  individual  is  charged  with  coordinating  these  efforts. 


*Lack  of  trained  collectors:  A  plant  collection  expedition  may  focus  on  one  genus 
or  species,  with  peripheral  interest  in  other  species,  or  it  may  target  numerous 
species  for  collection.  In  either  event,  the  success  of  the  expedition  is  heavil 
dependent  upon  the  abilities  of  the  collectors.  Plant  exploration  has  so  little 
visibility  that  few  scientists  are  receiving  adequate  training  in  this  field. 

PIO  and/or  State  Department  briefings  immediately  preceding  explorations  are 
also  less  comprehensive  than  would  be  desirable. 


***Too  few  collecting  trips:  Many  important  centers  of  origin  are  facing  immediate 
threats  to  their  native  plant  populations  due  to  man’s  encroachments.  Neither 
planning  nor  resources  are  adequate  to  provide  the  expeditions  needed  to  salvage 
critically  needed  germplasm  from  these  areas. 


Limited  by  regulation  (quarantine):  Acquisition  efforts  within  the  NPGS  are 
hampered  by  quarantine  regulations.  While  recognizing  the  value  of  an  effective 
quarantine  system,  the  acquisition  objectives  of  the  NPGS  may  be  counter  to 
the  regulations  of  APHIS.  Prohibited  materials  (e.g.,  corn,  sorghum,  wheat, 
potatoes,  fruits)  may  not  enter  working  collections  or  research  programs  until 
they  have  cleared  quarantine,  a  period  of  I  to  several  years.  The  NPGS  does 


not  have  routine  systematic  quarantine  procedures  in  effect  for  some  crops 
such  as  corn  and  sorghum.  Joint  planning  and  procedures  between  NPGS  and  APHIS 
are  lacking  in  many  areas. 


Problems  identifying  requested  domestic  material:  The  PIO 
requests  for  domestic  material  which  is  not  readily  identi 
NPGS  and  excessive  time  is  required  to  respond.  This  lack 
cedure  for  i ncorporat i ng  domestic  material  into  the  NPGS  i 
which  is  discussed  further  on  page  11-7. 


often  receives 
i ab I e  within  the 
of  a  systematic  pro- 
a  serious  problem 


B.  WORKING  COLLECTIONS 


Strengths 

Technology  exists  to  have  excellent  facilities:  Current  technology  provides 
the  capability  to  plan  and  construct  excellent  seed-storage  facilities.  Future 
construction  and  renovation  incorporating  these  technologies  will  provide 
optimal  storage  facilities  for  the  foreseeable  future. 

Collections  within  the  system  are  secure:  The  NPGS  monitors  known  collections 
with  the  objective  of  protecting  the  collections  in  the  event  of  curator  death, 
disability,  or  reassignment  or  adverse  administrative  decisions. 

^Recognition  of  importance:  The  working  collections  are  the  most  visible 
component  of  the  NPGS  and,  as  such,  they  have  received  very  strong  support  from 
the  user  community.  These  supporters  have  also  recognized  the  need  for  a 
strong  total  NPGS.  The  importance  of  these  collections  has  been  further  recog¬ 
nized  by  the  Joint  Council  on  Food  and  Agricultural  Sciences  (JC),  the  National 
Agricultural  Research  and  Extension  Users  Advisory  Board  (UAB),  GAO,  and  such 
commodity  groups  as  the  National  Oat  Improvement  Council  (NOIC)  and  the  National 
Wheat  Improvement  Committee  (NWIC). 

***Fleavy  use:  The  working  collections  of  the  NPGS  support  the  entire  crop  improve¬ 
ment  program  and  are  essential  to  continued  increases  in  productivity.  The  tens 
of  thousands  of  samples  distributed  annually — see  page  1-15  of  The  National  Plant 
Germplasrn  System:  I.  Current  Status  (1980) — attest  to  the  value  of  these  col- 
I ect ions. 

Material  is  readily  accessible:  The  curators  of  the  working  collections  recog¬ 
nize  their  obligation  to  make  small  samples  of  accessions  within  the  collections 
readily  available  to  the  user  community. 
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****Material  is  free  to  users:  Distributing  accessions  to  users  without  charge 


facilitaties  the  flow  of  germplasm  and  is  thus  essential  to  fulfilling  the 
mission  of  the  NPGS. 

Weaknesses 

Inadequate  qrow-out  procedures:  Although  grow-out  (replenishment)  needs  vary 
between  crop  species,  there  is  a  need  for  a  more  systematic  grow-out  policy. 
Some  accessions  are  in  danger  of  being  lost  by  being  repeatedly  omitted  in 
grow-out  plantings. 

Lack  of  succession  policy  for  some  curators:  The  question  has  been  raised, 

"Is  even  the  Federal  Government  secure  enough  to  entrust  with  so  precious 
a  resource  as  plant  germplasm?"  Nevertheless,  succession  is  considered  to  be 
most  certain  if  curators  have  an  identifiable  curatorial  job  description  and 
are  associated  with  the  NPGS  as  Agricultural  Research  Service  (ARS)  employees. 
The  next  most  secure  arrangement  involves  Federal  NPGS  funding  through  coopera¬ 
tive  agreements.  A  number  of  important  collections,  however,  are  managed  by 
curators  who  have  neither  of  these  relationships.  No  matter  how  great  the 
dedication  of  these  individuals,  the  guarantee  of  continued  support  or  of 
their  succession  is  a  matter  of  national  concern. 

^Inadequate  facilities:  The  security  of  a  working  collet  ion  is  limited  by  its 
storage  facilities,  and  some  collections  (e.g.,  small  grains  and  soybeans)  are 
stored  under  less  than  ideal  conditions. 

**** | nsuf f i c i ent  descriptor  information:  Use  of  the  collections  is  severely  limited 
by  a  lack  of  descriptor  information.  This  lack  of  information  forces  users  to 
either  limit  their  requests  to  the  best  known  accessions  or  to  request  large 
numbers  of  accessions  to  screen  themselves. 
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Redundancy  among  collections:  Although  this  problem  is  being  addressed  by  the 
regional  plant  introduction  station  (RPIS)  curators,  there  remains  the  problem 
of  more  than  one  RPIS  maintaining  the  same  accession. 

*Seed  viability  not  adequately  monitored:  Current  policies  and  resources  do  not 
allow  for  routine  sampling  and  testing  for  seed  viability.  This  issue  is 
especially  critical  for  those  collections  which  are  not  currently  on  a  regular 
grow-out  schedule. 

***Curator  role  poorly  defined:  (See  page  11-22.) 

^Regional  perspective  of  curatorial  units:  Since  line  management  is  organized 
on  a  regional  (ARS)  or  State  basis,  it  is  not  always  recognized  that  each 
curatorial  unit  is  independent  and  completely  national  in  scope  concerning  those 
crops  for  which  it  is  assigned  maintenance  responsibility. 

Impact  of  Plant  Variety  Protection  Act:  The  Plant  Variety  Protection  Act  (PVPA) 
has  resulted  (for  at  least  some  crops,  e.g.,  small  grains)  in  plant  breeders 
being  less  willing  to  enter  advanced  breeding  lines  in  the  germplasm  collections. 
This  appears  to  be  due  to  the  fact  that  the  collections  are  "open  stock"  and 
accessions  are  available  to  any  bona  fide  researcher.  If  correct,  this  is  an 
unfortunate  situation  about  which  the  NPGS  can  do  little,  but  which  may  merit 
attention  by  those  evaluating  the  impact  of  the  PVPA. 

***Qmissions  of  domestic  material  in  most  collections:  Most  of  the  working 

collections  do  not  include  domestic  advanced  lines  or  cultivars.  The  need  for 
such  materials  is  presented  on  page  1-24  of  The  National  Plant  Germplasm  System: 
I.  Current  Status  (1980).  This  is  the  most  heavily  used  portion  of  those 


collections  in  which  these  materials  are  included. 


Limited  maintenance  research:  There  is  a  paucity  of  research  upon  which 


curators  can  draw  relative  to  maintenance  techniques  and  strategies.  Decisions 
are  made  with  regularity,  which  influence  the  amount  of  genetic  drift  which 
may  take  place  within  an  accession.  Optimal  isolation  is  not  always  possible 
for  cross-pollinated  (or  partially  cross-pollinated)  species.  Additional  main¬ 
tenance  research  is  needed  to  assist  curators  in  these  types  of  decisions. 

**Not  all  "major"  collections  have  full-time  curators:  Several  "major"  collections 
do  not  currently  have  full-time  curators.  NOTE:  A  "major"  collecton  is  deter¬ 
mined  by  the  value  of  the  crop  in  combination  with  the  projected  size  and  com¬ 
plexity  of  the  collection.  The  lack  of  a  full-time  curator  impacts  upon  both 
the  security  of  a  collection  and  its  potential  for  evaluation  and  use. 
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C.  BASE  COLLECTION 


Strengths 

^Effective  seed  storage:  The  National  Seed  Storage  Laboratory  (NSSL)  provides 
safe  seed-storage  capabilities  with  no  seed  being  lost  due  to  poor  germination. 

Strong  research  program:  The  NSSL  research  effort  has  provided  the  best 
information  available  on  the  long-term  preservation  of  seed.  This  research 
effort  is  unique  in  that  a  broad  range  of  species  are  studied,  and  that  preser¬ 
vation  research  encompasses  much  longer  periods  than  are  studied  elsewhere. 

National  recognition:  The  NSSL,  and  also  the  World  Collection  of  Small  Grains, 
are  widely  recognized  as  national  facilities.  The  RPIS’s  also  have  national 
responsibilities  although  they  are  sometimes  ( i ncorrect I y )  thought  of  as  having 
only  regional  missions. 

Weaknesses 

****Lack  of  space:  The  NSSL  is  badly  in  need  of  additional  space.  Space  is  not 
available  to  store  all  accessions  which  should  currently  be  cataloged  at  NSSL. 

***Coord i nat i on  with  working  collections:  Many  of  the  working  collections  are  not 
"backed-up"  with  storage  samples  at  NSSL.  Out  of  approximately  22,000  acces¬ 
sions  at  the  NC-7  RPIS,  only  5,466  are  cataloged  at  NSSL.  Unfortunately,  this 
situation  is  not  unique.  Very  few  of  the  approximately  82,000  accessions  in 
the  World  Collection  of  Small  Grains  are  cataloged  at  NSSL,  although  all  are 
stored  in  unopened  boxes.  Meaningful  plans  to  construct  new  facilities  for 
NSSL  cannot  be  completed  unless  closely  coordinated  projections  of  storage 
needs  can  be  developed,  which  would,  hopefully,  provide  back-up  storage  for 
all  working  collections. 
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Effects  of  sample  size  and  storage  containers  on  space  needs:  The  NSSL 
originally  stored  seed  in  one-pint  metal  containers.  Significant  space  is 
being  saved  as  these  cans  are  being  replaced  by  flexible  containers.  Consider¬ 
ably  more  space  might  be  conserved  if  sample  sizes  were  reduced.  Such  a  change 
would  also  assist  the  curators  of  working  collections  who  may  have  great  dif¬ 
ficulty  making  larger  quantities  available  at  NSSL. 
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D.  USERS  OF  THE  NPGS 


Strengths 

**User  community  is  diverse:  The  user  community  associated  with  the  NPGS  is 
extremely  diverse.  It  includes  Federal,  State,  industry,  and  foreign  compon¬ 
ents.  It  includes  a  large  component  involved  in  plant  breeding  and  productivity 
research,  but  it  also  includes  scientists  in  the  most  basic  biological  sciences. 
Many  of  the  users  actually  contribute  germplasm  back  into  the  system  and  the 
user  community  plays  a  major  role  in  the  evaluation  of  germplasm.  The  working 
strength  of  the  user  community  obviously  varies  with  the  talents  of  the  individ¬ 
uals  and  the  support  they  are  receiving.  The  objectives  of  the  users  are  likely 
to  be  at  least  somewhat  coordinated  within  a  commodity,  pest,  or  discipline 
area,  but  they  are  unlikely  to  be  coordinated  through  the  NPGS  organizational 
structure.  This  is  a  traditional  approach  to  agricultural  research  in  this 
country,  which  has  an  outstanding  record  of  achievement. 


Weaknesses 

***l_ack  of  communication:  Users  are  often  unaware  of  additions  to  collections, 

descriptor  information  which  may  be  available,  sites  for  and  timing  of  grow-outs, 
evaluations  needed,  or  any  number  of  other  pertinent  facts  relating  to  the  NPGS. 
Communication  mechanisms  to  provide  these  kinds  of  i nf ormat ion  are  currently 
lacking. 


^Inefficient  use  of  germplasm  collections:  Users  will  often  request  and  screen 
large  portions  of  a  collection  because  there  is  insufficient  descriptor  informa¬ 
tion  to  allow  them  to  choose  accessions  more  discretely. 

*  I nsuf f i c i ent  germplasm  enhancement  efforts:  Many  of  the  most  needed  genetic 
traits  occur  in  otherwise  undesirable  germplasm.  There  is  a  real  need  for 


additional  support  of  germplasm  enhancement  efforts,  which  would  be  directed 
toward  i ncorporat i ng  these  traits  (individually  or  in  combination)  into  adapted 
types  with  high  potential  as  parents. 

***Genetic  vulnerability  not  adequately  assessed:  Vulnerability  is  a  very  complex 
issue  which  is  often  oversimplified  (see  section  V.A.).  Suffice  it  to  say  that 
the  user  community  has  not  always  implemented  the  strategies  necessary  to 
adequately  assess  vulnerability.  Reactions  to  vulnerability  problems  have 
generally  been  on  an  ad  hoc  basis.  Without  adequate  assessments  of  vulner¬ 
ability,  unidentified  gaps  may  continue  to  exist  in  the  collections. 

Insufficient  feedback  from  users:  Most  users  of  the  NPGS  obtain  information  on 
the  materials  they  use.  However,  the  system  has  not  provided  sufficient  mechan¬ 
isms  and/or  motivation  to  obtain  significant  feedback  of  this  information  into  the 
system. 
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E.  INFORMATION  MANAGEMENT 


Strengths 

**** I nformat ion-management  system  is  being  implemented:  The  implementation  of  a 
systemwide  information-management  system  offers  great  potential  for  the  NPGS. 

The  decision  to  pursue  this  course  was,  indeed,  farsighted. 

*Data  are  being  processed:  Due  in  large  measure  to  the  recognition  of  need  for 
and  support  of  the  user  community,  data  are  being  processed  at  the  sites  of 
individual  NPGS  components.  This  strong  base  of  support,  interest,  innovation, 
and  need  from  both  the  supply  and  demand  sides  of  the  NPGS  should  be  a  great 
asset  in  implementing  an  information  system. 

Weaknesses 

Data  not  perceived  as  a  system  resource:  Although  the  need  for  additional  data, 
or  additional  power  to  manage  data,  has  been  recognized  by  individual  components 
of  the  NPGS,  the  concept  of  data  as  a  manageable  resource  of  the  system  is  just 
emerg i ng . 

**Lack  of  perception  of  potentials  of  information  management:  Some  modern  concepts 
of  information  management  are  unfamiliar  to  many  participants  in  the  NPGS.  This 
makes  it  difficult  for  these  individuals  to  appreciate  the  total  potential  of 
such  a  system.  It  also  makes  it  difficult  for  them  to  effectively  review  infor¬ 
mation-management  proposals.  Every  effort  must  be  made  by  both  information 
specialists  and  germplasm  specialists  to  overcome  serious  communication  problems. 

****|_ack  of  descriptor  information:  Major  efforts  will  be  needed  to  obtain  the 
descriptor  information  needed  to  fully  utilize  existing  collections  and  to 
recognize  gaps  which  may  exist  within  them.  Any  information  system  will  be  of 
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limited  value  until  this  descriptor  information  is  obtained.  It  should  be  noted, 
however,  that  development  of  the  information  system  and  evaluation  of  descriptors 
are  integrated  activities. 
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Sect  ion  III. 


MANAGEMENT  COMPONENTS 

Strengths 

^Commitment  of  managers  and  operators  of  NPGS :  The  most  perfectly  structured 
management  scheme  will  fail  if  it  is  not  managed  and  operated  by  people  commit¬ 
ted  to  the  objectives  of  the  organization.  The  NPGS  is  operated  by  scientists 
with  a  long-standing  commitment  to  the  importance  of  germplasm  and  there  now 
exists  a  strong  recognition  of  the  value  of  this  precious  resource  within  the 
many  management  components  of  the  NPGS.  This  commitment  is  essential  and  is, 
indeed,  a  strength. 

Weaknesses 

***Unclear  lines  of  authority:  Although  the  NPGS  is  dependent  upon  cooperation 
among  Federal,  State,  and  private  components,  the  key  administrative  elements 
are  within  S&E-ARS.  The  current  organizational  structure  of  APS  is  perceived 
by  many  to  have  too  many  lines  and  levels  of  authority  to  provide  adequate 
administration  of  a  national  program  such  as  germplasm.  A  visible  central  staff 
position  does  exist  (Assistant  to  the  Deputy  Administrator  for  Germplasm),  but 
line  authority  rests  with  regional  and  area  adm i n i strators.  Conflicting  priori¬ 
ties  and  philosophies  are  a  reality  which  must  be  addressed.  Conflicting 
priorities  may  also  arise  between  the  "supply  side"  of  the  NPGS  (NRP  20160)  and 
the  "demand  side"  Qas  represented  by  other  National  Research  Program  Leaders 
( NRPL T  s ) U .  The  most  important  step  in  minimizing  these  problems  is  to  recognize 
they  may  exist. 

***Autonomy  of  State  programs:  The  strong  desire  of  State  agricultural  experiment 
station  (SAES)  directors  for  autonomy  in  the  expenditure  of  funds  administered 
through  Cooperative  State  Research  Service  (CSRS)  serves  as  an  impediment  to 
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effectively  directing  and  coordinating  Federal  appropriations  to  State 
projects  associated  with  the  NPGS.  It  is  especially  difficult  to  coordinate 
germplasm  evaluation  efforts  through  the  CSRS/SAES  structure. 


**Curators  lack  technical  guidance:  Crop  advisory  committees  (CAC's)  have 

provided  a  mechanism  which  enables  curators  to  interact  with  the  user  community 
and  gain  their  technical  inputs.  Most  curators  do  not,  however,  have  an  adequate 
source  of  technical  guidance  which  is  regularly  available  to  them. 


*** I nadequate  recognition  of  service  activities:  The  current  management  system 

(especially  within  ARS)  has  not  adequately  rewarded  the  contributions  of  service 
activities  as  opposed  to  research  contributions.  It  is  the  responsibility 
of  Government  to  provide  services  and  the  NPGS  constitutes  one  of  the  most 
valuable  services  to  our  agricultural  production  system. 


*Lack  of  accountabi I ity:  Management  has  the  prerogative  (in  fact,  the  respons¬ 
ibility)  to  make  policy  decisions  and  determine  resource  allocations  which  can 
have  a  great  impact  on  program  operation.  A  corollary  responsibility  is  that 
this  decision  process  be  visible.  The  level  at  which  decisions  are  made  is 
often  so  obfuscated  that  accountability  is  lost.  This  weakness  is  not  unique 
to  the  NPGS,  but  it  is  especially  critical  because  of  the  breadth  of  the 


program. 


Sect  ion  IV. 


ADVISORY  COMPONENTS 

Strengths 

***Creation  of  CAC's:  The  addition  of  CAC's  as  an  advisory  component  of  the  NPGS 
has  contributed  greatly  to  the  coordination  and  communication  between  the  supply 
and  demand  sides  of  the  system. 

Participation  increases  commitment:  Participation  on  any  of  the  advisory 
bodies  within  the  NPGS  sharpens  one's  awareness  of  the  value  of  the  system. 

These  participants  generally  become  excellent  ambassadors  for  the  NPGS. 

Weaknesses 

** Incomplete  representat i on  on  key  NPGS  committees:  Membership  on  both  the 

existing  and  proposed  National  Plant  Germp I  asm  Committee  (NPGC)  is  tied  closely 
to  the  operation  of  the  RPIS,  while  major  NPGS  elements;  e.g.,  the  World  Col¬ 
lection  of  Small  Grains,  NSSL,  the  soybean  collection,  and  the  clonal  repositor¬ 
ies;  are  poorly  represented  on  either  the  NPGC  or  on  other  ad  hoc  committees. 

**Committee  roles  are  poorly  defined:  Administrative  reorgan i zat ions,  committee 
restructur i ng ,  and  the  appearance  of  ad  hoc  committees  to  address  specific 
issues  has  created  confusion  as  to  the  function  of  the  various  advisory  com¬ 
ponents.  A  clear  understanding  of  composition,  responsibilities,  guidelines, 
and  limitations  of  these  components  is  lacking  throughout  the  NPGS. 
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Section  V. 


SPECIAL  TOPICS 

A.  VULNERABILITY 

Much  discussion  of  the  NPGS  has  been  related  to  the  issue  of  "vulnerability." 
Misuse  and  misunderstanding  of  the  term  and  well-meaning  oversimplification  of 
the  issue  have  created  an  atmosphere  of  confusion  and,  sometimes,  distrust. 

This  brief  section  is  intended  to  provide  a  working  understanding  of  the  dif¬ 
ferent  kinds  of  vulnerability  and  how  they  relate  to  the  NPGS. 

The  first  need  is  to  define  vulnerability.  The  term  relates  to  a  susceptibility 
to  injury,  which  may  result  from  disease,  insect,  or  weed  pests  or  from  adverse 
environmental  conditions.  Levels  of  vulnerability  to  individual  sources  of  dam¬ 
age  are  generally  independent. 

The  broadest  form  of  vulnerability  is  crop  vulnerability.  This  relates  to  the 
crop  being  grown  by  farmers  in  any  specified  area.  A  crop  may  be  vulnerable 
because  too  few  species  are  grown  or  because  there  is  too  little  genetic  diver¬ 
sity  among  cultivars  within  a  crop  species.  Numbers  of  cultivars  (within  a 
species)  grown  in  a  given  area  do  not  provide  a  clear-cut  assessment  of  vulner¬ 
ability.  Five  cultivars  carrying  the  same  source  of  disease  resistance  are 
more  vulnerable  to  that  disease  than  a  monoculture  of  a  cultivar  with  multiple 
sources  of  resistance  to  the  same  disease.  Crop  vulnerability  can  be  monitored 
by  extension  specialists,  research  scientists,  or  other  competent  individuals 
with  knowledge  of  the  specific  pest  or  environmental  condition  in  question. 

Such  assessments  are  beyond  the  scope  of  activities  generally  undertaken  in 
the  NPGS. 
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Genetic  vulnerability  is  a  more  narrow  term  relating  to  the  genetic  makeup  of 


an  accession,  or  collection  of  accessions.  In  relation  to  the  NPGS,  it  could 
be  used  in  reference  either  to  advanced  breeding  material  or  to  an  entire  germ- 
plasm  collection.  The  southern  corn  leaf  blight  epidemic  was  a  situation  where 
the  crop  was  vulnerable  but  resistance  was  available  in  advanced  breeding 
material.  Eastern  wheat  workers,  on  the  other  hand,  are  faced  with  a  problem, 
glume  blotch,  where  all  advanced  material  is  vulnerable  to  the  disease  and  no 
good  source  of  resistance  has  been  identified  in  the  germplasm  collection. 

This  latter  case  is  an  example  of  a  known  gap  in  the  col  lection.  The  lack  of 
descriptor  information  available  within  the  NPGS  suggests  that  unknown  gaps 
also  exist. 

It  is  important  to  note,  however,  that  when  pests  (or  conditions)  have  been 
recognized  as  being  serious  enough  to  warrant  significant  expenditures  of 
research  funds;  coordinated,  multidisciplinary  efforts  have  traditionally  been 
mounted  to  address  the  problems.  These  efforts  have  been  systematic  and  the 
participating  scientists  have  been  acutely  aware  of  the  need  for  diverse  sources 
of  resistance.  A  few  examples  of  vulnerability  problems  which  have  been  addres¬ 
sed  by  coordinated  programs  are:  crown  rust  (oats),  leaf  rust  (wheat),  European 
corn  borer  (corn),  barley  yellow  dwarf  virus  (cereals),  cereal  leaf  beetle 
(cereals),  cyst  nematode  (soybeans),  glume  blotch  (wheat),  alfalfa  weevil 
(alfalfa),  and  aluminum  toxicity  (barley  and  wheat). 

Those  situations  where  genetic  vulnerability  exists  are  usually  recognized  by 
scientists  in  the  user  community.  Their  ability  to  address  these  issues  is 
dependent,  though,  upon  priorities  imposed  by  management.  Both  S&E-ARS  and 
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SAES  appear  to  be  giving  lower  priority  to  the  kinds  of  programs  which  have 
traditionally  addressed  problems  of  vulnerability,  but  the  levels  at  which 
these  management  decisions  are  made  is  often  obscure. 


B.  SERVICE  FUNCTIONS 


This  section  addresses  an  issue  which  is  alluded  to  in  other  portions  of  this 
report.  It  is  an  issue  which  is  generally  ignored,  but  which  may  be  the  most 
critical  facing  the  agricultural  research  establishment  of  this  country.  It 
can  be  stated  very  simply:  Are  ARS  and  SAES  giving  adequate  support  and 
recognition  to  service  functions? 

Among  the  working  components  of  the  NPGS;  the  PIO,  the  working  collections,  and 
the  base  collections  would  all  be  service  functions.  Many  of  the  activities  of 
the  user  community  (such  as  evaluation  and  gerrnplasm  enhancement)  would  also  be 
service  oriented,  as  is  the  information-management  component. 

The  peer  review  system  for  evaluating  Federal  scientists  has  evolved  in  such 
a  way  that  these  types  of  service  activities  do  not  receive  high  ratings. 
Administrators  are  understandably  anxious  to  administer  highly  esteemed  programs, 
so  they  also  support  more  basic  endeavors.  When  service  activities  are  supported, 
they  are  often  "smuggled"  under  more  glamorous  guises  and  the  word,  service, 
is  carefully  avoided. 

One  curator  asked,  "In  terms  of  peer  evaluations  and  reviews,  who  really  are 
our  peers?" 

Questions  which  must  be  asked  (and  answered)  by  agricultural  adm i n i strators 
are,  "Isn't  it  the  responsibility  of  Government  to  provide  services?"  and 
"Are  we  abdicating  that  responsibility?" 
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C.  CURATOR  ROLE 


The  curators  of  the  various  collections  within  the  NPGS  are  the  very  heart  of 
that  system.  Many  of  them  manage  major  facilities  and  sizable  groups  of  workers, 
all  are  entrusted  with  the  protection  and  preservation  of  a  precious  resource,  and 
they  must  effectively  interface  with  all  other  elements  of  the  NPGS. 

The  LRP-NPGS  (Part  III  of  this  document)  must  address  these  major  issues: 

1.  Greater  rewards  and  support  for  curators — The  curators  play  the  key 
role  in  the  NPGS;  their  work  is  essential  and  demanding,  and  it  is 
imperative  that  they  be  rewarded  if  the  NPGS  is  to  attract  and  maintain 
strong  individuals  in  these  positions. 

2.  Definition  of  curator  role — The  NPGC  has  approved  a  detailed  statement 
of  the  curator's  role  and  responsibilities.  This  will  require  only 
minor  modifications  to  encompass  the  recommendations  in  LRP-NPGS. 

3.  Technical  guidance  for  curators — The  advisory  relationship  of  CAC's  to 
the  curators  has  been  established,  but  no  format  for  technical  guidance 
currently  exists.  It  is  extremely  important  that  curators  have  a  con¬ 
stantly  available  source  of  technical  guidance  to  assist  them  in  those 
decisions  which  are  not  properly  within  the  curators'  purview. 
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D.  COMMUNICATION 


Though  an  obvious  part  of  any  system,  communication  needs  are  often  overlooked. 
Such  has  been  the  case  within  the  NPGS.  A  strong  communication  network  must  be 
implemented  if  the  full  potential  of  the  NPGS  is  to  be  achieved.  The  complexity 
of  the  system  is  such  that  a  combination  of  communication  instruments  will  be 
requ i red . 

Among  the  more  critical  lines  W  of  communication  are: 

1.  National  Program  Staff  (NPS) — line  management 

2.  Technical  advisors — curators 

3.  Curators — user  community 

4.  Curators — PIO 

5.  Assistant  to  Deputy  Adm i n i strator  for  Germplasm — all  elements 

6.  Assistant  to  Deputy  Administrator  for  Germplasm — other  NRPL 

7.  Advisory  components — adm i n i strators  and/or  curators 

8.  Information  management — all  elements 

9.  Among  all  elements  within  a  commodity  or  discipline. 

10.  NPGS — Other  action  agencies  [i.e.,  APHIS,  Soil  Conservation  Service 
(SCS),  Agency  for  International  Development  (AID)J 


W  A  communication  line  must  be  designed  to  allow  a  two-way  flow  of 
i nformat ion . 
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E.  RESEARCH  CONSIDERATIONS 


Besides  (and  to  enhance)  the  major  service  functions  of  the  NPGS,  it  is 
essential  that  funding  for  the  NPGS  be  sufficient  to  provide  supporting  research 
activities.  What  little  research  of  this  nature  that  is  now  funded  is  fragmented 
and  uncoordinated. 

A  few  of  the  topics  with  major  research  needs  are:  (I)  ecogeograph i c  distribu¬ 
tion  of  diversity;  (2)  methodologies  associated  with  collection  strategies; 

(3)  experimental  evolution;  and  (4)  maintenance  methods,  including  cryogenic 
preservat i on . 

Ecogeograph i c  distribution  of  diversity 

Primitive  cultivars  have  immense  ranges  of  differentiated  agroecotypes.  The 
distinctive  character i st i cs  of  certain  forms  or  taxa  have  been  shaped  by 
climatic,  edaphic,  and  human  pressures.  For  example,  different  countries  and 
regions  in  the  basin  and  islands  of  the  Mediterranean  have  distinct  forms 
within  several  species  of  wheat  and  its  relatives.  Barley  yellow  dwarf  virus 
exhibits  an  altitudinal  cline  in  Ethiopia  with  higher  frequency  of  resistance 
found  at  higher  elevations  than  lower  ones.  Plotting  associations  of  plant 
character i st i cs  with  ecologically  and  geographically  defined  locations  would 
identify  areas  for  plant  exploration  and,  perhaps,  locales  where  improved  plant 
materials  might  be  successfully  grown.  Research  on  the  genetic,  ecological, 
and  cultural  conditions  that  led  to  the  formation  of  distinct  land  races  and 
primitive  types  is  fundamental  to  any  germplasm  system. 

Methodologies  associated  with  collection  strategies 

Collection  strategies  must  be  based  upon  the  distribution  of  sampling  sites, 
numbers  of  sites,  and  numbers  of  plants  to  sample  at  each  site.  Theoretical 


I  1-24 


studies  on  genetic  diversity  have  examined  the  influence  of  kinds  of  alleles 
and  their  frequencies  in  wild  and  cultivated  species.  Few  of  these,  however, 
have  addressed  allelic  distributions  and  frequencies  as  they  relate  to  col¬ 
lecting  and  conservation  strategies  on  a  broad  scale.  Where  extinction  is  not 
imminent,  research  on  developing  efficient  collection  methodology  and  rationale 
is  indicated.  Many  land  races  of  important  food  crops  are  rapidly  approaching 
extinction,  however,  and  in  these  cases,  the  only  available  strategy  may  be  to 
collect  as  quickly  as  possible,  but  with  emphasis  in  areas  not  heavily  collected 
prev ious I y. 

Experimental  evolution 

In  contrast  to  the  breeder,  pathologist,  or  entomologist,  who  extract  genes 
from  germplasm  collections  for  the  relatively  immediate  needs  of  improved  plant 
performance,  others  regard  the  germplasm  collections  per  se  as  their  experi¬ 
mental  material.  The  latter  include  the  experimental  taxonomist,  crop-plant 
evolutionist,  and  ethnobotan i st .  They  continually  use  the  germplasm  collections 
to  clarify  and  revise  classification  of  plant  relationships  as  new  plant 
resources,  new  techniques,  and  new  understanding  of  plant  biology  become  avail¬ 
able.  Their  studies  encompass  interspecific  and  intergeneric  crosses,  chromo¬ 
some  behavior  and  hybrid  breakdown,  use  of  chromosome  knobs  or  markers  to  trace 
evolutionary  pathways,  plant  and  medicinal  folklore  for  useful  plant  products, 
chromosomal  and  genome  substitution,  and  creation  of  new  polyploid  or  dihap- 
loid  forms  or  species,  e.g.,  triticale. 

Maintenance  methods 

Research  indicates  a  wide  range  in  the  temperatures  and  seed  moistures  required 
for  long-term  preservat i on .  Results  with  imbibed  seeds,  storage  in  various 
gas  concentrations,  freezing  in  liquid  nitrogen,  pollen  storage,  and  tissue 
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culture  have  all  been  highly  species  dependent.  Adequate  information  is  avail¬ 
able  for  long-term  storage  of  many  seeds,  but  for  many  other  species,  suitable 
information  is  lacking.  Research  should  reveal  safer  and  more  efficient  stor¬ 
age  methods  for  other  seeds  or  tissues  currently  difficult  or  impossible  to 
maintain.  Ideally,  it  is  hoped  that  future  technology  would  preclude  or 
alleviate  the  need  for  clonal  nurseries  and  also  reduce  the  frequency  of  rejuv¬ 
enation  of  stored  seeds,  pollen,  or  tissues. 

Genetic  engineering 

The  system  must  also  be  aware  of,  and  interact  with,  such  developing  technolo¬ 
gies  as  molecular  genetics,  tissue  culture,  and  cell  culture.  Understanding 
the  impact  of  these  technologies  is  essential  if  the  LRP-NPGS  is  to  realistically 
address  our  long-term  germplasm  needs. 

While  developments  within  the  broad  field  of  genetic  engineering  are  occurring 
with  amazing  rapidity,  the  application  of  these  developments  to  the  NPGS  will 
be  quite  gradual.  Projections  by  experts  in  this  field  indicate  the  advances 
in  protoplast  fusion  have  progressed  to  the  point  that  the  practical  inducement 
of  cytoplasmic  male  sterility  (through  mitochondrial  transfer)  might  be  possible 
in  some  species  within  a  10-year  period.  It  is  also  estimated  that  single  gene 
transfers  (which  could  obviously  include  disease  resistance)  might  be  possible 
within  20  years.  However,  the  complexity  of  moving  large  numbers  of  genes, 
such  as  complete  metabolic  pathways  or  the  genes  controlling  such  complex 
characters  as  yield,  will  probably  preclude  such  achievements  for  at  least  50 
years.  Major  applications  to  the  NPGS  will  also  be  limited  by  the  fact  that 
highly  important  regulatory  genes  are  among  the  most  difficult  to  move. 
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An  additional  benefit  of  the  new  technologies  may  be  the  use  of 
propagation  as  a  sanitation  measure.  This  technique  might  easi 
the  propagation  of  virus-free  materials. 


tissue  culture 
y  have  value  in 
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PREFACE 


This  report  represents  the  final  phase  in  the  development  of  a  long-range  plan 
for  the  National  Plant  Germplasm  System  (NPGS).  It  relies  upon  information 
assembled  and  conclusions  reached  during  the  preparation  of  The  National  Plant 
Germplasm  System:  I.  Current  Status  (1980)  and  The  National  Plant  Germplasm 
System:  I  I .  Strengths  and  Weaknesses.  Recommendations  and  budget  requirements 

are  based  upon  extensive  consultation  with  the  Germplasm  Task  Force  and  others 
associated  with  the  NPGS,  upon  the  Germplasm  Workshop  (Peoria,  i L — March  9-11, 
1981),  and  interactions  with  some  members  of  the  National  Plant  Genetic 
Resources  Board  (NPGRB)  and  the  National  Plant  Germplasm  Committee  (NPGC). 

The  report  presents  a  set  of  recommendations  designed  to  address  those  weak¬ 
nesses  previously  identified.  Some  of  the  recommendations  imply  additional 
expenditures,  but  many  can  be  addressed  with  policy  modifications  and  little  or 
no  additional  cost.  The  report  also  includes  budget  requirements  to  meet  the 
needs  of  the  NPGS  in  both  the  short-range  (1983-88)  and  the  long-range  (1989-97). 
All  cost  projections  are  based  upon  1981  dollars. 
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Sect  ion  I . 


INTRODUCTION 

The  NPGS  conserves  and  manages  a  vital  national  resource  which  has  been  too 
long  neglected.  The  value  of  this  resource  has  become  more  widely  recognized 
and  agricultural  research  managers  now  seem  to  have  a  commitment  to  realize 
the  potential  of  this  sytem.  This  long-range  plan  (LRP)  for  the  NPGS  is 
intended  to  serve  as  a  road  map  for  the  improvement  of  this  system. 

Some  of  the  most  immediate  needs,  which  have  been  identified  by  the  task  force 
and/or  the  General  Accounting  Office  (GAO),  are  addressed  with  quite  specific 
recommendations.  Other  recommendations  are  less  specific  and  rely  upon  contin¬ 
uing  review  by  advisory  and  management  components.  The  recommendations  are 
presented  as  an  interrelated  set  with  no  priority  ordering  intended.  It  is 
important  to  note  that  the  budget  requirements  are  intentionally  conservative 
(relative  to  the  needs  of  the  NPGS)  and  that  many  of  the  individual  projections 
are  coordinated  with  related  NPGS  needs  and  developments.  It  is  the  strong 
recommendation  of  this  report  that  there  be  a  continuing  commitment  to  implement 
this  15-year  plan  as  a  total  package. 


Sect  ion  II. 


RECOMMENDATIONS 

A.  WORKING  COMPONENTS 

Plant  explorations  and  exchanges  are  the  foundation  upon  which  the  NPGS  is 
built.  These  acquisition  activities  must,  however,  be  guided  by  sound  strategy 
and  effective  coordination.  More  ecogeograph i c  research  is  needed,  and  this 
must  be  coordinated  with  assessments  of  genetic  vulnerability,  inputs  from 
crop  advisory  committees  (CAC's),  and  major  evaluations  of  existing  germplasm 
collections  to  better  determine  acquisition  needs.  Once  these  requirements 
are  identified,  they  must  also  be  communicated  to  those  with  the  capabilities 
necessary  to  conduct  explorations  or  arrange  exchanges.  Unfortunately,  too 
few  people  are  currently  trained  in  either  ecogeograph i c  research  or  plant 
exp  I orat i on . 

The  current  system  of  reviewing  proposals  for  Agricultural  Research  Service 
(ARS)  support  of  exploration  (first  within  regions  and  then  nationally)  has 
probably  worked  well  as  a  system  of  review,  but  the  associated  concept  of 
funding  by  regions  is  without  justification.  Acquisition  of  plant  germplasm 
is  a  national  responsibility  requiring  national  attention. 

•  Rec.  A- 1 — Funding  for  ARS-supported  plant  explorations  will  be  budgeted 

through  the  Plant  Exploration  Office,  which  will  be  a  part  of 
the  Economic  Botany  Laboratory  (EBL). 

•  Rec.  A-2 — Proposals  for  ARS  funding  of  plant  explorations  will  be 

solicited  (through  the  regional  technical  committees)  and 
reviewed  by  a  new  committee:  the  National  Plant  Exploration 
Committee  (NPEC)  —  see  table  I. 
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Table  I.  Proposed  Membership  of  National  Plant  Exploration  Committee  1/ 


Assistant  to  the  Deputy  Adm i n i strator  for  Germplasm — Chairman 

Plant  exploration  officer  2/ — Executive  Secretary 

Plant  introduction  officer 

Representative  from  NPGC 

Panel  3/ 

National  technical  advisors 
Curators 

(Crop  advisory  committees)  4/ 


W  This  committee  wil 
plant  explorations. 


meet  annually  to  review  proposals  for  ARS  funding  of 


2/  The  plant  exploration  officer  will  be  assigned  to  the  Economic  Botany 
Laboratory  (EBL). 

3/  National  technical  advisors  (NTA's)  and  curates  will  serve  as  a  resource 
panel,  attending  only  those  meetings  at  which  one  or  more  proposals  will  be 
considered  involving  those  species  for  which  they  have  responsibility. 

3/  Representatives  of  the  crop  advisory  committees  (CAC's)  will  not 
regularly  attend  these  meetings  but,  in  those  cases  in  which  more  than  one 
proposal  has  been  submitted  relating  to  a  given  crop,  the  Executive  Secretary 
will  solicit  a  ranking  from  the  appropriate  CAC  prior  to  the  NPEC  meeting. 
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•  Rec.  A-3 — Higher  Education  (HE)  funded  fellowships  and/or  strengthening 

grants  will  be  utilized  to  provide  graduate  and  in-service 
training  in  the  fields  of  ecogeograph i c  research  and  plant 
exp  I orat i on . 

The  Plant  Introduction  Office  (PIO),  the  working  collections,  the  National 
Seed  Storage  Laboratory  (NSSL),  and  the  user  community  must  interact  smoothly 
and  effectively  if  the  NPGS  is  to  function  to  its  full  potential.  This  inter¬ 
action  can  be  facilitated  by  the  establishment  of  clearly  defined,  widely  under¬ 
stood  rules  and  relationships. 

•  Rec.  A-4 — The  working  collections  will  provide  the  primary  interface  with 

the  user  community.  Requests  for  seed  will  be  channeled  through 
the  working  collections  and  seed  from  domestic  sources  will 
enter  the  system  through  the  working  collections. 

•  Rec.  A- 5 — Regional  plant  introduction  stations  (RPIS's)  will  eliminate, 

within  a  12-month  period,  duplications  which  may  exist  between 
the i r  coll ect ions. 

•  Rec.  A-6 — Working  collections  will  include  foreign  acquisitions,  wild 

relatives,  and  domestic  cultivars,  plus  some  advanced  breeding 
lines  (as  per  recommendations  from  NTA's  and/or  CAC's). 

•  Rec.  A-7 — Within  2  or  3  years,  all  accessions  in  working  collections 

will  also  be  cataloged  and  maintained  at  NSSL. 

The  size  and/or  complexity  of  some  collections  is  such  that  they  can  best  be 
handled  separately  from  the  RPIS's — potatoes  and  small  grains  are  examples. 

These  collections  have  individual  curators,  but  they  are  an  integrated  part  of 
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the  NPGS.  Col  lections  of  a  few  other  major  crops  are  somewhat  on  the  periphery 
of  the  NPGS.  In  some  cases,  one  or  more  collections  are  maintained  by  "part- 
time  curators"  and  in  other  cases  part  of  a  collection  is  maintained  at  an  RPIS 
and  other  parts  by  part-time  curators.  Specific  recommendations  for  certain 
crops  should  serve  as  guidelines  (to  CAC’s  and  the  NPGC)  for  comparable 
situations  which  will  most  likely  arise  within  the  projection  period  of  this 
report. 

•  Rec.  A-8 — One  individual  will  be  responsible  for  all  collections  of  a 

given  crop.  That  individual  may  be  the  coord i nator  of  an  RPIS 
or  someone  independent  of  the  RPIS’s,  but  in  an  identifiable 
curatorial  position.  A  curator  may  delegate  responsibilities. 


•  Rec.  A-9 — Within  the  15-year  period  of  this  projection,  a  full-time 

curatorial  position  will  be  established  for  the  soybean  col¬ 
lection  (probably  at  Urbana,  IL). 

•  Rec.  A-IO — One  individual  (probably  at  College  Station,  TX)  will  be 

designated  as  a  coordinator  of  the  three  cotton  collections 
(TX,  MS,  and  AZ)  and  planning  will  be  undertaken  to  create 
a  full-time  curatorial  position  for  cotton  germplasm  collections. 


•  Rec.  A- I  I — Planning  will  be  undertaken  to  create  a  full-time  curatorial 
position  for  peanut  germplasm.  This  curator  will  be  respons¬ 
ible  for  introductions  which  are  currently  with  the  S-9  RPIS 
plus  species  collections,  cultivars,  and  other  domestic  lines 
not  currently  held  at  S-9.  The  location  of  this  curatorial 
position  shall  be  determined  by  a  peanut  CAC. 


I  I  1-5 


•  Rec.  A- 1 2 — The  sorghum  CAC  will  closely  examine  the  overall  curatorial 

needs  for  sorghum  (including  sweet  sorghum)  and  report  these 
needs  to  the  Assistant  to  the  Deputy  Administrator  for  Germplasm. 

The  curators  of  the  working  collections  are  at  the  very  heart  of  the  NPGS. 

Their  role  must  be  clearly  defined  and  the  value  of  their  contrioution  must 
be  recognized  and  rewarded.  The  "Curator  Role"  was  defined  by  the  NPGC  in  a 
report  dated  September  1980.  A  slightly  modified  version  of  that  statement 
is  presented  in  appendix  A. 

•  Rec.  A- 1 3 — Those  individuals  assuming  curatorial  responsibilities  and 

those  adm i n i strators  responsible  for  identifiable  curatorial 
positions  will  agree  to  fulfill  the  responsibilities  outlined 
in  the  "Curator  Role."  Such  agreement  will  be  entered  into 
with  the  Assistant  to  the  Deputy  Administrator  for  Gerrnplasm 
(ARS)  and  the  appropriate  Federal  and/or  State  administrators. 

•  Rec.  A— 1 4 — The  ARS  Administrator  will  activate  a  task  group  with  a  charge 

that  they  recommend  review  procedures  whereby  regional  coordin¬ 
ators,  and  other  scientists  with  primarily  management  and/or 
service  responsibilities  can  receive  greater  rewards  and  support 
for  their  activities. 

The  overriding  need  to  better  evaluate  accessions  within,  or  entering,  the  NPGS 
has  been  stated  or  implied  several  times  within  this  series  of  reports  and  in 
previous  reports.  The  CAC '  s  are  the  source  of  detailed  recommendations  relative 
to  the  evaluation  of  each  collection  and  the  order  in  which  collections  are 
evaluated  is  dependent  upon  the  budget  process,  with  lead  responsibility 
resting  with  the  Assistant  to  the  Deputy  Administrator  for  Germplasm. 
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While  recognizing  the  unique  character i st i cs  of  individual  collections,  there 
is  a  need  for  policy  guidelines  governing  replenishment  (grow-out)  procedures 
and  the  monitoring  of  seed  viability.  The  recommendations  which  follow  are 
especially  applicable  to  the  larger  working  collections. 

•  Rec.  A— 1 5 — The  viability  of  seed  stocks  in  working  collections  must  be 

monitored,  but  only  to  the  degree  necessary  to  be  assured  of 
reasonably  high  (75  percent  of  viability  at  time  of  storage) 
germination  for  the  period  of  the  replenishment  cycle. 

•  Rec.  A- 1 6 — Accessions  will  be  replenished  at  least  once  every  X  number 

of  years  to  insure  maintenance  of  high-quality  seed.  Complete 
blocks  of  a  collection  will  be  grown  in  a  given  year  (an  aid 
to  evaluation  and  an  advantage  to  users),  along  with  new  entries 
and  any  accessions  requiring  a  special  increase. 

T 

Y  =  X  +  N+  S 

Where:  Y  =  Accessions  grown  per  year 

T  =  Total  accessions  in  collection 
X  =  Total  years  in  replenishment  cycle 
N  =  New  accessions 
S  =  Special  increases  W 

•  Rec.  A- 1 7 — The  size  of  increase  plots  will  be  determined  by  the  number 

of  plants  needed  to  maintain  the  genetic  integrity  of  the 
sample  and  by  anticipated  needs  (users  and  NSSL)  and  costs. 

Note:  Curators  are  only  obligated  to  supply  minimal  quantities 

1/  Some  popular  accessions  will  be  increased  more  often  than  the  remainder 
of  the  collection,  but  this  is  a  minor  adjustment  which  may  be  expected  in  a 
work i ng  coll ect i on . 
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of  seed,  but  100-200  seeds  will  often  supply  a  users  needs 
whereas  5-10  seeds  may  require  further  increase. 

•  Rec.  A— 1 8 — The  replenishment  schedule  will  be  communicated  to  the  user 

community  and  coordinated  with  the  appropriate  CAC  and  NTA. 

Users  will  be  encouraged  to  visit  the  replenishment  site  and 
maximum  opportunity  will  be  taken  to  obtain  evaluation  data 
during  the  regular  replenishment  cycle. 

•  Rec.  A- 1 9 — Technical  decisions  such  as  randomization  of  the  collection 

will  be  dependent  upon  consultation  with  the  appropriate  CAC 
and  NTA. 

•  Rec.  A-20 — Working  collections  will  be  responsible  (either  directly  or 

by  contract)  for  all  grow-outs  including  those  required  by 
NSSL.  Budget  allocations  will  reflect  this  responsibility. 

The  security  of  the  NPGS  is  dependent  upon  the  policies  and  management 
associated  with  NSSL.  The  projected  use  of  this  facility  (see  Rec.  A— 7 )  will 
soon  require  expansion  (see  page  111-19).  There  is  an  immediate  need,  however, 
for  careful  examination  of  several  policies  associated  with  the  operation  of 
this  facility. 

•  Rec.  A— 2  I — Representatives  of  NPGC  will  visit  NSSL  and  provide  recom¬ 

mendations  for  optimal  use  of  space  within  the  existing  facility. 

•  Rec.  A-22 — The  NPGC  will  solicit  inputs  from  the  Director  of  NSSL  and 

from  all  identifiable  curators  in  an  attempt  to  reduce  the 
number  of  seeds  required  in  each  NSSL  storage  sample.  (Example: 
Curators  of  relatively  long-lived  species  might  be  required 
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to  submit  a  randomly  collected  bulk  sample  from  each  grow-out 
site  from  which  NSSL  samples  were  obtained.,  NSSL  would  then 
perform  germination  tests  on  this  bulk  rather  than  on  individual 
storage  samples.) 

©  Rec.  A-23 — New  accessions  will  enter  the  NPGS  by  being  sent  either  to 
the  PIO  (foreign)  or  to  the  appropriate  working  collection 
( domest i c ) — they  will  not  be  entered  directly  through  NSSL. 
Requests  to  store  but  not  catalog,  other  collections  will  be 
responded  to  based  upon  the  advice  of  the  NPGC. 

©  Rec.  A-24 — NSSL  will  (either  in-house  or  through  contracts)  assume  all 
germination  testing  responsibilities  for  the  NPGS.  NOTE: 
Responsibility  to  assure  that  germinations  of  all  collections 
are  monitored  will,  however,  rest  with  the  curators  of  the 
respective  collections. 

Improved  communication  is  a  major  need  of  the  NPGS.  No  single  communication 
instrument  is  likely  to  meet  this  need  so  it  is  imperative  that  all  elements 
of  the  NPGS  have  a  continuing  motivation  to  search  for  effective  means  of  two- 
way  communication.  The  recommendations  which  follow  indicate  a  few  communica¬ 
tion  devices  designed  to  meet  some  obvious  needs — more  will  be  needed. 

®  Rec.  A-25 — Curators  of  all  working  collections  and  the  PIO  will  generate 
semiannual  newsletters  for  mailing  to  their  respective 
clientele.  (NOTE:  For  this  and  most  other  newsletters, 
frequency  of  distribution,  informality,  and  the  perception 
of  responsiveness  are  more  important  than  style  or  appearance.) 
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•  Rec.  A-26 — Curators  will  take  maximum  opportunity  to  include  reports  in 

commodity  newsletters. 

•  Rec.  A-27 — A  meeting  of  a  new  work  group — the  Association  of  Plant 

Germp I  asm  Curators  (APGC) — will  be  held  annually.  This  will 
also  be  a  convenient  time  and  place  to  hold  other  meetings 
(e.g.,  CAC's,  NPGC,  or  NPEC)  associated  with  plant  germplasm. 
The  coordinators  of  the  RPIS's  will  be  charged  with  organizing 
APGC.  The  Assistant  to  the  Deputy  Adm i n i strator  for  Germplasm, 
the  Chairman  of  NPGC,  the  plant  introduction  officer,  and  the 
plant  exploration  officer  will  also  participate  as  members  of 
this  Association. 


Rec.  A-28 — The  Data  Base  Manager  (DBM)  will  utilize  all  practical  means 
(i.e.,  society  newsletters,  semipopular  acticles,  and  personal 
appearances)  to  communicate  the  availability  and  potentialities 
of  the  Data  Base  Management  System  (DBMS).  The  DBMS  will  also 
be  utilized  as  a  communication  instrument  to  convey  timely 
messages  to  its  users. 


Successful  implementation  of  the  DBMS  is  of  critical  importance  to  the  NPGS. 
Some  of  the  pending  decisions  relative  to  that  implementation  are  both  dif¬ 
ficult  and  important.  Since  these  decisions  are  being  addressed  by  a  broadly 
based  Germplasm  Resources  Information  Project  (GRIP)  Coordinating  Committee, 
specific  recommendations  relative  to  the  DBMS  implementation  are  not  included 
in  this  report. 
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®  Rec.  A-29 — The  DBMS  will  be  implemented  early  in  FY  1983,  with  sufficient" 
financial  support  to  assure  the  success  of  this  critical  element 
of  the  NPGS. 


B.  MANAGEMENT  COMPONENTS 


A  management  system  will  probably  be  judged  effective  if  the  i nterre I  at i onsh i ps 
between  decisions  are  visible  and  coordinated  and  if  it  is  readily  apparent 
what  kinds  of  decisions  are  made  at  what  levels  and  upon  what  criteria.  Judging 
the  management  components  of  the  NPGS  by  these  standards  reveals  diverse,  and 
sometimes  conflicting,  lines  of  authority  and  obscure  points  of  accountability. 
This  judgment  also  reveals  management's  growing  commitment  to  the  NPGS  and  its 
correspond i ng  willingness  to  "fine  tune"  the  existing  system  to  improve  the 
NPGS.  One  very  positive  step  is  the  willingness  of  high-level  ARS  managers 
to  serve  as  members  of  the  reorganized  NPGC.  While  current  management  is 
developing  sensitivity  and  commitment  to  the  NPGS,  the  goal  of  management 
must  be  to  institutionalize  these  sensitivities  and  that  commitment. 

While  the  regional  structure  and  sometimes  unclear  line/staff  relationships  in 
ARS  and  the  strict  autonomy  of  the  SAES  directors  do  not  seem  to  compliment  a 
cooperative  national  effort,  these  problems  must  not  be  considered  insurmount¬ 
able.  The  organization  of  ARS  can  accommodate  a  program  such  as  the  NPGS  if 
that  program  receives  continued  visibility  and  a  strong  personal  commitment 
from  the  ARS  Adm i n i strator .  Also,  there  are  research  activities  relating  to 
the  NPGS  which  can  be  supported  through  CSRS. 

The  elevation  of  the  ARS  Germplasm  Coordinator  to  the  position  of  Assistant 
to  the  Deputy  Adm i n i strator  for  Germplasm  is  significant.  This  position 
serves  as  the  focal  point  for  the  NPGS,  and  it  has  the  responsibility  to 
assimilate  inputs  from  the  working  components,  advisory  components,  and 
other  management  components.  This  individual  is  also  charged  with  the 
responsibility  of  making  those  policy  decisions  necessary  to  offer  effective 
leadership  to  this  national  program. 
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•  Rec.  B- 1 — The  ARS  Administrator  will  reaffirm  the  leadership  role  of 

the  Assistant  to  the  Deputy  Adm i n i strator  for  Germp I  asm  and 
his  involvement  in  budget  development,  program  planning  and 
review,  and  monitoring. 

®  Rec.  B-2 — Funding  and  coordination  of  germplasm  evaluation  will  be  through 
ARS.  Cooperative  agreements  will  be  utilized  to  fund  non-Federal 
proj  ects . 

•  Rec.  B-3 — Germplasm  enhancement  efforts  will  receive  support  through  both 

ARS  and  CSRS. 

An  interagency  problem  affecting  the  NPGS  is  the  need  for  better  coordination 
between  ARS  and  APFI I S  in  discussing  such  issues  as  central  facilities, 
systematic  quarantine  procedures  for  crops  such  as  corn  and  sorghum,  and 
direct  quarantine  and  indexing  by  clonal  repositories. 

•  Rec.  B-4 — The  Science  and  Education  Coordination  Office  (SECO)  will 

coordinate  the  development  of  an  ARS/APH I S  Germplasm  Oversight 
Committee.  This  body  will  have  a  continuing  responsibility  to 
encourage  and  facilitate  cooperation  between  these  agencies  in 
all  matters  relating  to  germplasm. 


C.  ADVISORY  COMPONENTS 


A  major  strength  of  the  NPGS  is  the  structure  of  advisory  components  and  the 
generally  close  relationship  of  these  components  to  management.  It  is  impor¬ 
tant  to  note,  however,  that  none  of  these  advisory  units  establishes  policy 
(although  several  advise  on,  and  strongly  influence,  policy  matters).  It 
should  not  be  their  objective  to  establish  policy  (because  they  cannot  assume 
the  associated  accountability),  but  rather  to  maximize  their  influence  by 
enhancing  their  reputations  for  providing  sound  counsel. 

The  NPGS  is  currently  enjoying  some  increased  visibility  after  many  years  of 
relative  neglect.  While  the  Nation's  germp I  asm  needs  will  continue,  this  level 
of  visibility  may  be  transitory.  The  NPGRB  is  one  of  three  advisory  bod i es  \J 
associated  with  Science  and  Education  (S&E),  which  advises  the  Secretary  of 
Agriculture,  and  it  can  play  a  vital  role  in  providing  important  policy  advice 
at  the  highest  levels  of  USDA  management.  This  body  has  the  potential  to 
identify  problems,  needs,  and  opportunities  associated  with  the  NPGS;  to  deter¬ 
mine  goals  for  the  NPGS;  and  to  review  options  for  reaching  those  goals. 

The  NPGRB  cannot  hope  to  operate  with  full  effectiveness  unless  it  receives 
adequate  staff  support.  While  other  comparable  boards  are  supported  by  full¬ 
time  dedicated  staff  positions,  the  Executive  Secretary  of  the  NPGRB  must 
attempt  to  fulfill  his  role  while  still  meet ing  a  multitude  of  more  pr imary 
respons i b i I i t i es. 

•  Rec.  C-l — The  NPGRB  merits  and  will  receive  at  least  half-time  support 

from  a  dedicated  staff  position.  This  primary  support  position 

W  Others  are  the  Joint  Council  on  Food  and  Agricultural  Sciences  (JC) 
and  the  National  Agricultural  Research  and  Extension  Users  Advisory  Board 
(UAB) . 


will  provide  secretariat  services  to  the  NPGRB  and  will  have 
access  to  sufficient  funding  to  support  NPGRB  activities. 

There  are  many  technical  decisions  affecting  both  the  working  collections  and 
the  base  collection  which  may  not  be  in  the  curator's  area  of  training  or  which, 
more  probably,  would  be  inappropriate  for  a  curator  to  make.  The  regionalized 
management  structure  of  ARS  does  not  provide  technical  guidance  in  these  areas 
and  the  National  Research  Program  Leaders  (NRPL's)  generally  have  such  broad 
responsibilities  that  they  cannot  effectively  serve  this  function  either.  The 
CAC's  are  an  important  element  of  the  current  NPGS  which  provide  this  type  of 
guidance  2/ .  CAC's  are  formed  when  a  crop  is  deemed  to  have  sufficient  need 
by  the  NPGRB  and  when  the  scientists  associated  with  that  crop  show  sufficient 
organization  and  interest  to  select  such  a  committee. 

While  the  CAC's  have  proven  to  be  an  especially  valuable  addition  to  the  NPGS, 
they  are  limited  by  time  and  resources  from  providing  the  immediate  responses 
needed  to  assure  effective  technical  guidance  on  a  continuing  basis. 

•  Rec.  C-2 — A  national  technical  advisor  (NTA)  will  be  designated,  within 
ARS,  for  each  crop  having  a  CAC.  The  criteria  used  in  estab¬ 
lishing  CAC's  should  prove  equally  valid  in  judging  the  need 
for  NTA's.  Besides  serving  on  their  respective  CAC's  and 
providing  technical  guidance  to  the  NPGS,  these  individuals 
will  provide  the  leadership,  guidance,  and  liaison  so  often 
called  for  by  the  scientists  (Federal,  State,  and  private) 
involved  in  the  continuum  of  productivity  research. 


2/  NSSL  receives  technical  guidance  from  the  NPGC. 
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The  CAC's  are  an  essential  link  between  the  user  community  and  other  working 
components.  They  also  link  the  user  community  to  other  advisory  components 
in  the  NPGS.  It  is  of  critical  importance  that  existing  CAC's  continue  to 
operate  effectively  and  that  new  CAC's  come  into  operation  as  needs  arise. 

©  Rec.  C-3 — Although  "owned"  by  their  respective  user  communities,  the 
CAC's  will  be  facilitated  by  a  carefully  selected  individual 
operating  under  the  direct  supervision  of  the  Assistant  to 
the  Deputy  Administrator  for  Germplasm. 
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D.  FACILITIES 


The  most  immediately  needed  facility  in  the  NPGS  is  a  new  building  to  house 
the  Small  Grains  Collection.  Renovations  to  the  old  facility  have  quelled 
some  fears  for  the  actual  safety  of  the  collection,  but  the  current  facilities 
remain  woefully  inadequate.  The  Small  Grain  Collection  is  the  largest,  and 
most  used,  working  collection  in  the  NPGS.  The  choice  of  a  location  for  a  new 
facility  to  serve  that  collection  (or  any  other  collection)  must  be  based  upon 
criteria  which  are  both  clear  and  simple.  The  principal  criteria  are:  What 
location  will  best  assure  the  safe  maintenance  of  that  collection  and  best 
serve  its  users?  Addressing  these  criteria  necessarily  requires  addressing 
a  number  of  factors  which  are  specific  to  that  collection  W .  The  recommenda¬ 
tion  relative  to  the  location  of  the  Small  Grain  Collection  is  based  upon 
consideration  of  the  following  factors. 


(1)  Only  four  locations  were  considered  to  be  possibilities: 

(a)  Beltsville,  MD — The  current  site 

(b)  Pullman,  WA — Suggested  by  a  committee  prior  to  the  Beltsville 
renovat i ons 

(c)  Aberdeen,  ID — The  prime  grow-out  location  2/ 

(d)  Fort  Collins,  CO — In  the  event  NSSL  should  be  moved 

(2)  The  Plant  Genetics  and  Germplasm  Institute  (PGGI)  is  planning  a  "Plant 
Germplasm  Center"  with  the  intention  of  including  the  U.S.  Plant 


W  Similar  crop-specific  assesments  may  be  called  for  in  response  to 
recommendations  A-9  through  12.  The  Assistant  to  the  Deputy  Administrator  for 
Germplasm  will,  along  with  the  NPGC,  look  to  appropriate  CAC's  as  the  primary 
source  for  these  inputs. 

2/  Mesa,  Arizona  (the  other  grow-out  location)  was  not  considered  due  to 
the  probability  of  future  water  shortages  and  urban  encroachment. 
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Introduction  (quarantine)  Station,  the  Plant  Introduction  Office 
(PIO),  the  Data  Base  Management  Unit,  the  Plant  Taxonomy  Laboratory 
(PTL),  the  EBL,  and  the  proposed  new  Small  Grain  Collection  facility. 

(3)  The  current  management  at  Beltsville  seems  committed  to  a  strong  germ- 
plasm  program. 

(4)  There  seems  to  be  little  justification  for  moving  NSSL  from  Fort  Collins. 

(5)  The  consistently  high-quality  of  seed  produced  at  the  grow-out  locations 
(Aberdeen,  ID,  and  Mesa,  AZ)  is  a  major  strength  of  the  Small  Grain 

Co  I  I ect i on . 

(6)  Associating  the  Small  Grain  Collection  with  any  one  of  the  already 
heavily  worked  RPIS's  would  serve  no  real  purpose  and  would  greatly 
imbalance  the  respons i b i i t i es  of  the  four  RPIS's. 

(7)  There  is  probably  no  significant  difference  between  the  locations  in 
long-term  staffing  potential,  although  there  have  been  some  problems  in 
recruiting  for  the  Beltsville  area. 

(8)  Construction  costs  are  especially  high  in  the  Beltsville  area. 

(9)  Travel  restrictions  have  become  a  very  real  factor,  and  travel  costs 
would  be  much  reduced  at  the  Aberdeen  location. 

(10)  The  curator  has  not  been  able  to  give  adequate  attention  to  the 
collection  during  grow-outs  under  the  existing  arrangement. 

(11)  The  evaluation  needs  of  the  Small  Grain  Collection  are  immense,  and  the 
process  of  evaluating  both  current  and  incoming  materials  will  be  a 


continuing  responsibility.  Thus,  there  will  be  a  continuing  need 
for  the  curator  (and  any  others  assigned  to  this  project)  to  devote 
more  time  to  the  collection  during  grow-outs. 

(12)  Aberdeen  is  closely  identified  with  the  Small  Grain  Collection  by  the 
user  community.  It  offers  a  nearly  ideal  climate  for  small  grain  seed 
production  and  has  a  long  history  of  effective  and  enthusiastic 
cooperation  in  such  endeavors.  There  is  also  a  "critical  mass"  of  small 
grain  research  at  that  location. 

(13)  Land,  equipment,  and  technology  for  seed  increase  already  exist  at 
Aberdeen . 

(14)  The  Small  Grain  Collection  was  originated  and  closely  monitoried  by 
investigation  leaders  (prior  to  1972),  and  the  Beltsville  location 
offered  the  opportunity  for  a  close  liaison  between  the  investigation 
leaders  and  the  curators.  They  also  spent  considerable  time  together 
at  Aberdeen. 

(15)  There  would  appear  to  be  little  justification,  under  present  circum¬ 
stances,  to  separate  a  curator  and  maintenance  facilities  from  a  major 
grow-out  location. 

•  Rec.  D-l — A  new  facility  will  be  built  at  Aberdeen,  ID,  which  will  house 

the  staff  associated  with  the  Small  Grain  Collection  and  provide 
space  and  equipment  to  process,  evaluate,  maintain,  and  manage 
the  Co  I  I ect i on . 

•  Rec.  D-2 — A  "Germplasm  Center,"  housing  the  U.S.  Plant  Introduction 

(quarantine)  Station,  the  PIO,  the  Data  Base  Management  Unit, 


the  EBL,  and  the  PTL  will  be  constructed  at  Beltsville, 

MD  (collocated  with  the  APHIS  facility  presently  under 
construction  in  BARC-East). 

The  National  Coordinating  Committee  for  the  New  Crops  Program  appointed  a 
subcommittee,  at  their  1949  meeting,  to  study  the  national  needs  for  seed 
storage.  That  subcommittee  reported  February  27,  1950,  and  presented  a  strong 
case  for  the  construction  of  a  national  seed-storage  facility  at  Fort  Collins. 

The  report  of  the  October  15-16,  I960,  meeting  of  the  NPGC  Subcommittee  on 
Site  Selection  and  Facility  Requirements  for  the  National  Seed  Storage  Laboratory 
is  included  in  appendix  F  of  the  National  Plant  Germplasm  System:  I.  Current 
Status  (  1 980) .  This  recent  document  recommends  expansion  of  the  present 
facility,  rather  than  gaining  needed  space  at  a  new  site.  While  there  has  been 
some  recent  speculation  about  the  feasibility  of  a  new  location  or  utilizing 
salt  mines  for  seed  storage,  there  seems  to  be  no  compelling  justification  to 
abandon  the  very  satisfactory  Fort  Collins  location. 

•  Rec.  D-3 — Additional  space  which  is  needed  for  NSSL  will  be  gained  by 
expanding  the  present  facility. 
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Eo  IMPLEMENTATION 


The  recommendations  and  budget  requirements  contained  herein  have  been 
formulated  in  an  atmosphere  when  a  broad  array  of  sources  (USDA,  GAO,  OMB, 

JC,  UAB,  Congressional  committees,  SAES  adm i n i strators ,  and  others)  have 
expressed  interest  in  the  needs  and  problems  of  the  NPGS.  While  this  document 
presents  a  plan  to  address  these  needs  and  problems  over  a  15-year  period,  it 
is  unlikely  that  the  NPGS  will  maintain  this  level  of  visibility  for  that 
time  period.  It  is  important,  therefore,  that  there  be  a  mechanism  to  assure 
the  continued  consideration  of  this  plan. 

9  Rec.  E-l — There  will  be  an  annual  meeting  (in  January)  with  the  Assistant 
Secretary  for  S&E  W  to  discuss  the  budgetary  status  of  the 
NPGS.  This  meeting  will  be  arranged  by  the  Executive  Secretary 
of  the  NPGRB  (see  Rec.  C- I )  and  those  attending  will  include: 

(I)  the  Vice-chairman  of  the  NPGRB,  (2)  the  Chairman  of  the  NPGC, 
(3)  the  Assistant  to  the  Deputy  Adm i n i strator  for  Germplasm 
(ARS),  and  (4)  the  Executive  Secretary  of  the  NPGRB. 

To  further  assist  in  the  implementation  of  this  plan,  table  2  provides  an 
indication  of  primary  and  secondary  points  of  responsibility  associated  with 
implementation  of  the  preceding  recommendations.  While  primary  action  points 
are  indicated,  the  success  of  this  plan  will  really  depend  upon  unified  sup¬ 
port  by  all  management,  advisory,  and  working  components  of  the  NPGC. 


_[/  It  is  assumed  that  the  Assistant  Secretary  for  S&E  will  serve  as 
Chairman  of  the  NPGRB. 
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Table  2.  Implementation  Guide:  Showing  Primary  (I)  and  Secondary  (2)  Responsibility 
for  Implementation  of  Recommendations 


Recommendat i on 

Points  of 

1 mp 1 ementat i on 

S&E 

Dir. 

ARS 

Adm. 

CSRS 

Adm. 

Asst,  to 
Dep.  Adm. 
Germp 1  asm 

L  i  ne 

Mqt .  NPGRB  NPGC 

Appr . 
CAC 

Appr . 
NTA 

Appr . 
Work i ng 
Component 

A-  1 

1 

A-2 

1 

A-3 

1 

2 

A-4 

2 

1 

A-5 

2 

1 

A-6 

2 

2 

2 

1 

A-7 

2 

2 

1 

A-8 

1 

2 

2 

A-9 

1 

2 

2 

A- 10 

1 

2 

2 

A-  1  1 

1 

2 

2 

A- 12 

1 

1 

2 

A- 13 

1 

A- 14 

1 

2 

A- 15 

1 

A- 16 

2 

2 

1 

A- 17 

2 

2 

1 

A- 18 

1 

A- 19 

2 

2 

1 

A-20 

1 

1 

A-2  1 

1 

A-22 

1 

2 

A-23 

1 

1 

A-24 

1 

A-25 

1 

A-26 

1 

A-27 

1 

1 

A-28 

1 

A-29 

1 

1 

B-l 

1 

1 

1 

B-2 

1 

1 

1 

B-3 

1 

C-l 

1 

C-2 

1 

D-l 

1 

D-2 

2 

D-3 

1 

2 

E-l 

1 

2 

1  2 
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Sect  ion  III. 


BUDGET  REQUIREMENTS 

A.  Rationale 

Whether  rightly  or  wrongly,  it  is  difficult  to  separate  planning  from  the 
"budget  process."  A  complete  understanding  of  the  rationale  associated  with 
the  development  of  the  budget  requirements  projected  herein  is  thus  essential. 

The  first  report  in  this  document  (The  National  Plant  Germplasm  System:  I. 
Current  Status  1980)  indicates  a  rather  simple  system;  composed  of  working, 
management,  and  advisory  components;  which  was  developed  in  an  orderly  fashion 
by  some  insightful,  dedicated  individuals.  The  activities  of  this  system  form 
a  continuum  from  the  time  germplasm  is  acquired  (through  introduction,  explora¬ 
tion,  or  from  breeding  programs  within  the  system),  through  the  maintenance  and 
evaluation  of  the  germplasm,  and  on  through  germplasm  enhancement  efforts  and 
its  ultimate  benefits  to  the  user  community. 

The  second  report  (The  National  Plant  Germplasm  System:  II.  Strengths  and 
Weaknesses)  highlighted  some  of  the  strengths  of  this  system,  but  it  also 
indicated  operational  and  managerial  flaws  which  limit  the  effectiveness  of 
the  system.  This  report,  and  also  the  first  report,  emphasize  that  an  effec¬ 
tive  NPGS  is  essential  to  improved  crop  productivity.  They  show,  however, 
that  the  NPGS  lacks  greatly  the  level  of  support  necessary  to  fulfill  its  role 
in  the  total  continuum  of  elements  contributing  to  crop  productivity,  which 
were  described  in  Plant  Genetic  Resources,  Conservation  and  Use  (often  referred 
to  as  "the  Red  Book"). 

The  first  portion  of  this  report  presents  discussion  and  recommendations 
intended  to  either  correct  operational  and/or  managerial  flaws  or  to  provide 
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mechanisms  to  minimize  the  occurrence  of  such  flaws.  The  budget  requirements 
projected  on  the  following  pages  address  the  budgetary  needs  of  the  system. 

Of  the  eight  "key  objectives"  utilized  in  the  recurring  portion  of  the  budget 
tables,  fhe  first  five  (acquisition,  maintenance,  evaluation,  germplasm  enhance¬ 
ment,  and  research  on  the  conservation  of  genetic  diversity)  form  the  basic 
continuum  of  NPGS  activities.  The  last  three  (information  management,  monitoring 
genetic  vulnerability,  and  training)  are  areas  essential  to  the  support  of  the 
system. 

The  planning  considerations  upon  which  these  budget  requirements  were  deter¬ 
mined  are  as  follows: 

®  (I)  One  method  by  which  current  managers  can  "institutionalize"  (see  page 
111-12)  their  current  level  of  interest  in  the  NPGS  is  to  recognize 
that  this  is,  indeed,  a  priority  area  which  is  far  from  the  budgetary 
base  needed  to  fulfill  its  mission.  Their  goal  should  be  to  capitalize 
on  the  current  level  of  interest  in  the  NPGS  and  significantly  increase 
the  budget  base  in  the  next  few  fiscal  years.  NOTE:  The  actual  1982 
base  support  for  the  NPGS  is  about  $12.9  million  rather  than  the  $19.3 
million  indicated  in  table  2.  The  discrepancy  occurs  because  new 
crops  and  narcotics  research  are  included  in  the  germplasm  budget. 

®  (2)  Sufficient  funding  must  be  made  available  to  meet  immediate  explora¬ 
tion  needs,  especially  in  those  habitats  where  man's  encroachment 
may  offer  an  immediate  threat  to  native  germplasm. 

®  (3)  The  long-range  effectiveness  of  the  NPGS  will  depend  upon  the  more 
immediate  strengthening  of  the  maintenance  and  evaluation  portions 
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of  the  NPGS  continuum,  plus  the  information  management  and  training 
components  which  support  the  system. 

•  (4)  While  the  system  does  monitor  genetic  vulnerability  (in  relation  to 

germplasm  enhancement  and  other  activities),  no  formal  base  currently 
exists  for  these  activities.  If  these  kinds  of  activities  are  to  be 
supported  as  a  separate  entity,  a  budget  base  must  be  established  to 
support  them. 

•  (5)  Germplasm  enhancement,  research  on  conservation  of  genetic  diversity, 

and  acquisition  are  activities  of  immediate  importance,  but  it  is 
especially  important  that  their  long-range  value  be  recognized. 

These  are  activities  which  will  benefit  from  the  early  expenditures 
for  maintenance  and,  especially,  evaluation.  Therefore,  support 
of  these  activities  becomes  an  ever- i ncreas i ng  part  of  the  budget 
requirements  during  the  period  of  these  projections. 

•  (6)  It  is  important  to  recognize  which  components  of  the  State/Federal 

(and  sometimes  private)  partnership  can  best  perform  these  key 
objectives,  and  through  which  agency  they  can  most  effectively  be 
funded.  The  general  relationships  which  exist  are: 

(a)  Acquisition  is  primarily  a  Federal  activity  (although  State 
and  private  scientists  may  perform  a  significant  amount  of 
exploration),  but  most  acquisition  activity  should  be  funded 
through  ARS. 

(b)  Maintenance  is  a  national  responsibility  which  should  be, 
and  usually  is,  managed  and  funded  by  ARS. 
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(c)  Evaluation  is  a  broad  responsibility  encompassing  scientists 
from  all  sectors,  but  requiring  a  great  deal  of  control.  This 
activity  must  be  funded  through  ARS,  although  much  of  this 
expenditure  will  be  extramura I . 

(d)  Germplasm  enhancement  is  also  a  broad  responsibility  encom¬ 
passing  scientists  from  all  sectors,  but  it  is  at  this  point 
in  the  continuum  that  State  scientists  begin  to  play  the  more 
major  role.  These  activities  are  well-suited  to  the  less 
accountable  (but  not  necessarily  less  efficient)  Hatch  funding. 

(e)  The  same  comments  apply  to  research  on  the  conservation  of 
genetic  diversity  as  apply  to  germplasm  enhancement. 

(f)  Information  management  is  a  Federal  responsibility. 

(g)  Monitoring  genetic  vulnerability  is  a  broad  responsibility 
which  requires  cooperation  among  ARS,  SAES,  and  ES  workers. 

(h)  There  is  a  critical  training  need  within  the  NPGS,  and  the 
task  force  recommends  HE  as  the  primary  funding  source. 

•  (7)  The  NPGS  has  certain  minimal  facilities  needs  which  must  be  met  to 
support  the  expanded  system. 

The  budget  requirements  projected  in  this  report  are  not  inflated.  In  fact, 
they  become  quite  modest  after  the  first  few  years.  It  must  be  recognized, 
however,  that  the  levels  of  support  indicated  may  not  always  be  met  (or,  per¬ 
haps,  not  in  the  time  frame  recommended).  In  such  an  event,  budget  analysts 
would  understandably  look  for  priority  assessments  within  these  budget 
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requirements.  Other  than  the  facilities  needs,  which  are  given  priority  over 
time,  it  is  difficult  to  assign  priorities  within  the  eight  recurring  key 
objectives.  A  reduced  allotment  in  any  given  year  would  generally  result  in 
a  proportional  decrease  in  support  of  the  key  objectives,  but  with  primary 
consideraton  being  given  to  the  seven  planning  considerations  stated  above. 

It  is  also  important  to  note  that  some  of  the  budget  detail  presented  in  table 
II  is  not  realistic  for  dollars  passing  through  CSRS.  Such  figures  do,  however, 
provide  an  indication  of  needs  within  the  NPGS  which  could  benefit  from  State 
expenditures  and,  as  such,  they  should  be  helpful  in  the  administration  of  these 
funds. 
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B.  1983-88 


Base  budget  figures  indicating  ARS  and  CSRS  support  of  the  NPGS  are  presented 
in  table  3.  Total  projected  increases  are  outlined  in  table  4  and  projected 
allotments  of  these  increases  are  indicated  in  tables  5-10.  A  detailed  projec¬ 
tion  of  expenditures  of  FY  1983  increases  is  shown  in  tables  ll.l-.IO.  All 
projections  of  expenditures  for  facilities  assessments  and  construction  J _/  are 
described  in  footnotes. 

NOTE :  All  budget  projections,  for  the  periods  1983-88  and  for  the  period 

1989-97,  are  in  terms  of  1981  dollars.  An  additional,  very  rea I ,  need  is 
for  continued  adjustments  to  both  the  base  budget  and  the  projected  increases 
to  compensate  for  current  rates  of  inflation. 


1/  Based  upon  Mean's  Construction  Guide  -  Building  Construction  Cost  Data  - 
June  1981. 
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Table  3.  Plant  Germplasm  Base  Program 

by  Program 

Un  i  t 

1980  ' 

1981 

1982 

Line  item/funding  mechanism 

$000 

$000 

$000 

6510  CROP  PRODUCTIVITY 

Plant  Germplasm 


ARS: 

9,510 

1 1 ,385 

13,641 

CSRS : 

Hatch  Act 

2,965 

3,  1  19 

3,348 

1 890 ' s 

385 

417 

476 

Special  Grants 

— 

500 

940 

Competitive  Grants 

409 

409 

840 

Subtotal,  CSRS 

3,759 

4,445 

5,604 

TOTAL,  Plant  Germplasm 

13,269 

15,830 

19,245 
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Table  4.  Plant  Germpl asm--Total  Required  Science  and  Education  Increases!/  ($000)  by  Thrust  Areas,  EY's  1983-88. 
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Table  5.  Plant  Germpl asm--FY  1983  Required  Increases!/  ($000) 
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Table  5 .  Conti nued . . . 

.2/  Planning  and  construction  of  facility  to  house  1JSDA  Small  Grain  Collection  at  Aberdeen,  Idaho.  Facility  to 
provide  space  and  equipment  to  process,  evaluate,  maintain,  and  manage  the  collection. 
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Table  6.  Plant  Germpl asm--FY  1984  Required  Increases!./  ($000) 


o 

o 

o 

LU 

o 

o 

o 

ZD 

^3" 

o 

o 

o 

oo 

o 

o 

o 

LU 

CXJ 

oo 

OO 

nz 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

I— 

OO 

fx 

OO 

oo 

1 — 

r» 

#v 

nr 

CSRS 

GR. 

_ 1 

o 

o 

o 

o 

<r 

o 

o 

o 

o 

i — i 

OO 

1 — 

ro 

ro 

c_> 

LU 

CL 

oo 

_ 1 

c 

cr 

o 

o 

o 

o 

o 

ZD 

o 

o 

c 

o 

o 

r - 

OO 

LD 

CO 

CO 

< 

* 

<r. 

or 

r— 

r— 

r— 

I— 

X 

LU 

OO 

CZ 

_ I 

<c 

CM| 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

cr 

o 

o 

o 

o 

cr 

o 

o 

o 

o 

o 

LU 

CXJ 

lh 

1 — 

OO 

oo 

oo 

OX 

LD 

"Zf- 

i— 

r> 

r* 

* 

r— 

i - 

ro 

1— H 

—1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LU  <C 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

oe- 1 — 

oo 

CO 

o 

o 

oo 

IX 

LO 

o 

LD 

LD 

on  o 

<r» 

re 

l— 

OO 

1 

CD 

' 

X 

>- 

i— 

i — i 

_ 1 

>— H 

o 

CO 

1 — 1 

c 

QZ 

h- 

LU 

> 

z 

LU 

QZ 

1— 

_ 1 

"FT 

1— 

LU 

ZD 

- - - 

h-  LU 

OO  X 

LU 

> 

CD 

cr 

LU 

S'  1— 

2 

lu  zz> 

O  •— 1 

LU 

CD 

t — i 

f:  cj> 

LU 

O  OO 

CD 

1 — 1 

or 

CO  o 

CD 

oz 

C 

1— 

or 

oo  or 

z 

LU  LU 

Z 

LU 

ZD 

LU  CL. 

C 

HZ 

<C 

2Z 

CD 

OD 

ZEZ 

i—  i— i 

LU 

LU 

LT)  * 

zz 

o 

CD 

cr 

C  ^ 

LU 

LU 

2 

V - 

o 

oo 

o 

o 

zr 

o  o 

o 

CD 

OO  • — 1 

LU 

1 — 1 

o 

F 

»— 1 

(— H 

ZZ 

oo 

LU  1— 

> 

1— 

<c 

t-H 

OO 

nr  i— 

i— 

1 - 1 

CD 

_ 1 

i— i  CD 

oo 

i — i 

t — 1 

sr 

f— 

c 

O  LU 

< 

or 

z: 

< 

i—  m 

_ 1 

i — 

oo 

LU 

C 

_ 1 

CT  Z' 

f: 

O 

i — i 

1— 

•— i  or 

c 

c_> 

1 — 1 

i— 

ZD 

Q_ 

C  LU 

or 

1— 

o 

_i  i— 

1 — 

LU 

z=> 

_ 1 

r»: 

LU  CD 

O 

1 - 1 

i — i 

1— 

i — i  OO 

o 

n 

>- 

O' 

i — i 

<c 

QZ 

oo 

Li_ 

z: 

<c 

CO 

CD 

1— 

CO 

CtZ 

cd 

=c 

> 

LU 

LU  U_ 

o 

or 

ZD 

c  o 

o 

< 

<c 

LU 

CD 

cr  o 

i — i 

rr 

i— 

OO 

Lu  CD 

s: 

>- 

s: 

o 

o 

o 

O 

o 

o 

o 

o 

O 

LU 

ZD 

• 

• 

• 

• 

• 

• 

• 

• 

• 

iT 

OO 

1 - 

OO 

ro 

^0" 

LD 

LD 

rx 

00 

ox 

, 


!/  Projections  in  terms  of  1981  dollars. 


4->  oo 

co  •>— 

3 

<L> 

•i— 

CD 

.3 

O',  oo  -i-> 

CD 

4-> 

cr  oo  •— i 

jO 

3 

O  03 

e 

• 

00 

O 

n3  o 

o n 

03 

4— 

4->  XJ 

4-> 

CD 

-3 

aj  cu 

<T5 

Q. 

TD 

i_  (/)  t/i 

2! 

- — v 

CD 

13  D  3 

3 

O 

+-> 

4->  U 

o 

X? 

CD 

IS) 

03 

o  -r-  a> 

•  r- 

3 

> 

Q 

3 

3  >  XD 

4-> 

03 

CJ 

c r 

S_  QJ 

CJ 

00 

•i — 

4— >  T3  >, 

CD 

CT > 

3 

00 

00  03 

i — 

3 

CD 

3 

CD 

X  1/1  E 

i — 

•r— 

o 

TD 

S-  C 

O 

3 

3 

•1 — 

4-  O  = 

<j 

CD 

•i — 

00 

00 

C  •>-  40 

CD 

•l — 

•  r— 

•i-  4_>  O) 

3 

3 

CD 

> 

03  jc: 

•r— 

3 

•r— 

-M 

oo  u  o 

a' 

O' 

O 

o 

3 

tr  -r-  c 

_Q 

3 

E 

3 

oca; 

>> 

LU 

00 

O 

•r-  C3  Jd 

o 

03 

CD 

E 

+->  E  -v 

(SI 

-M 

(J 

03 

03  E  s_ 

3 

4— 

•  i — 

u  o  o 

cd 

CD 

O 

> 

00 

•r-  o  3: 

-3 

(J 

3 

•  1 — 

c  a; 

4-> 

3 

oo 

CD 

-3 

Or-  W 

CD 

TD 

CO 

h- 

E  a;  - 

4— 

CL 

3 

E  +->  s- 

O 

03 

03 

c  o 

C 

E 

+-> 

• 

O  S-  +-> 

00 

i — 

CD 

03 

3 

a;  <u  id 

"O 

TD 

O 

cn 

>—  x:  c 

CD 

+ 

•  »— 

aj  +->  •>- 

CD 

CD 

TD 

00 

-M  o  -o 

3 

3 

.3 

3 

CD 

O 

+-> 

03 

TD 

a;  _o  o 

cr 

•r— 

-O  4->  o 

3 

-4— > 

4-> 

00 

- — v 

+->  -i-  o 

•i — 

03 

CD 

3 

CL 

5  = 

(S 

i — 

flj 

O 

i — i 

aj 

00 

03 

t 

•r— 

CL 

>  CT3 

CD 

U 

4-> 

CD 

o  o  a; 

CJ 

00 

O 

03 

- - 

•<-  4-> 

o 

CD 

4-> 

CJ 

O.  -(->  l/l 

c 

•i — 

4-> 

E  U'r 

CL 

3 

— -v 

3 

CJ 

•<-  SC  oo 

03 

3 

3 

OJ 

C3  00 

"O 

CD 

3 

E 

,r3 

>,  'n  o3 

3 

>, 

O 

E 

O 

03  C  1  O 

X5 

4— 

O 

3 

E  O  S-  o 

4-> 

v — • 

CJ 

Cl 

o  a;  o 

CD 

3 

00  +J  •> 

cr 

CD 

00 

CD 

3 

n  c  30 

ro 

(J 

- 

_3 

O 

*i —  Q_  LO 

3 

3 

CO 

4-> 

•i — 

=3  E  CO 

o 

CD 

1 — 1 

4-> 

4-  tj  o 

4-> 

Ql 

cl 

3 

03 

a;  u 

(S) 

cl 

•r— 

E 

a>  oo 

CM 

-3 

3 

^  oo  • 

CD 

r— 

CD 

4-> 

O 

-M  03  00 

-M 

T3 

•p— 

4- 

a;  a; 

<T3 

+ 

03 

3 

4-  -Q  +->  00 

•i— 

3 

» — « 

o  c  c 

“O 

• 

CT 

E 

c  0) 

CD 

4-> 

a 

CD 

00 

a;  03  e  cl 

E 

4— 

3 

4-J 

CD 

E  <->  Q_  X 

E 

00 

CJ 

o  •<-  a; 

• 

O 

>> 

3 

oo;  oo  r3 

CD- 

4-> 

00 

3 

r~  CTi— 

>. 

oo 

O 

03  a;  a> 

4— 

\ 

>> 

3 

CO 

•  cr  > 

00 

IT, 

3 

CD 

CD 

a>  v-  -cr  o) 

-r— 

CM 

03 

-M 

cl 

s-  E  U  i. 

4-> 

r— 

OO 

3 

ic  s-  r  X 

03 

00 

CL 

E 

S  DW 

00 

CD 

E 

oo 

-m  4-j  a; 

CP,' 

(J 

O 

03 

4-  OJ 

C 

CD 

CJ 

i — 

O  O) 

-M 

- — X 

3 

CL 

oo  4_>  -o 

a’ 

4-> 

E 

oca; 

4-> 

C T) 

4-> 

3 

3 

■o  E  o  s- 

3 

03 

3 

CD 

CD 

c  a;  5 

CD 

3 

CD 

3 

CD 

03  CC  4->  >, 

E 

O 

E 

3 

ai  >— 

Q_ 

4-> 

CL 

3 

<D 

a;  c:  jd 

•r— 

OO 

•  i — 

(J 

_3 

S-  •  03 

3 

3 

+-> 

03  -X  OO  S_ 

Cr 

“O 

C r 

CD 

s  i.e  oj 

CD 

CD 

CD 

-3 

_3 

•o  o  cl  -a 

CD 

4— > 

-M 

S-  S  Z'  -r- 

TD 

O 

OO 

TD 

•r- 

10  4-J  (O 

3 

O 

V. _ - 

3 

4- 

-c  a;  a;  c 

03 

O 

03 

O 

c  xr  o 

** 

• 

3 

>3  +->  U 

3 

o 

4-> 

3 

Cr 

O 

c  o 

• 

O 

LO 

4-  3 

O 

3 

•r— 

03  a;  c: 

• 

•r— 

CM 

O 

•r— 

•i — 

4— > 

OO  00  •<—  03 

• 

-M 

•  *i — 

-M 

TD 

CJ 

oo  o  x:  E 

TD 

U 

Cr  oo 

CJ 

03 

3 

a;  i  4-> 

CD 

3 

00  -r- 

3 

3 

3 

U  CL  -i-  00 

3 

3 

• 

> 

3 

CT 

*T> 

a;  i— i 1  S  -I— 

3 

4-> 

OO 

O  3 

4-> 

CL 

3 

cr  or  _cr 

•r— 

OO 

•r— 

O  CD 

OO 

3 

O 

0  C  44 

4-> 

3 

o 

CD  CL 

3 

CJ 

4-  O 

c 

o 

3 

"  3 

O 

3 

o  a;  4-j 

o 

o 

•r- 

r-  iS) 

CJ> 

<c 

3 

>  4-4  03 

CJ 

— 

•i — 

C  V-  03  _c 

- — 

— 

^ - V. 

- v 

o  oo  sr  4-j 

03 

— ( 

_Q  • 

CJ 

TD 

•r-  CT  -r- 

•- 

", - 

>■ — •- 

CD 

4-j  a;  "a  on 

C£> 

O 

•r-  4->  x  a) 

03 

O 

00 

00  X  O  4-> 

cd 

CVl| 

3 

CD 

•r  Q)  O  O) 

• — 

03 

o 

3 

i3  o  a; 

-Q 

_Q 

o 

Cr 

cr  a;  O- 

3 

CD 

oj  xr  c  x 

1 — 

ZD 

3 

03  4-4  *i —  a; 

II 1-34 


Table  7.  Plant  Germpl asm--FY  1985  Required  Increases.]/  ($000) 
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U  Projected  increases  in  1981  dollars. 


40,000  sq.  ft. 

27,000  sq.  ft.  (seed  storage)  0  $125/sq.  ft.  =  $3,375,000 
9,000  sq.  ft.  (laboratory)  @  $100/sq.  ft.  =  900,000 
4,000  sq.  ft.  (office)  @  $65/sq.  ft.  =  260,000 
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Table  8.  Plant  Germpl asm--FY  1986  Required  Increases!/  ($000) 
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U  Projected  increases  in  1981  dollars. 


Table  8.  Continued.  . . 

(g)  Supplementary  funding  to  complete  construction  at  projected  sites  of  clonal  repositories .  SI ,000,000 

(b)  Remote  sensing  and  telecommunications  devices  should  be  used  to  monitor  germplasm  for  genetic  vulnerability  to 
biotic  and  abiotic  stresses.  This  equipment  may  be  used  in  tests  with  the  cooperation  of  Extension  Service  (ES)  field 
personnel.  $300,000 
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HE 

30 

1  30 

30 

DO 

CD 

o 

o 

UJ 

OO 

oo 

oo 

□Z 

cj 

o 

CD 

o 

o 

l— 

CD 

CD 

o 

o 

c 

LO 

OO 

rx 

IX 

m 

CO 

oz  • 

co  cc: 

<— J>  CD 

_ 1 

<C 

1 - 1 

CJ> 

LU 

Q_ 

CO 

—1 

<c 

X 

QZ 

CVl| 

id 

O 

CD 

o 

o 

o 

CD 

■s~ 

o 

O 

lo 

LO 

CD 

LO 

C\J 

1 - 

OO 

LO 

00 

oz 

I— 

1 — 

i - 

X 

LU 

CO 

c 

_ 1 

<c 

o 

o 

o 

o 

o 

o 

o 

o 

or 

o 

o 

LO 

o 

o 

LO 

o 

o 

LU 

, — 

oo 

oo 

OO 

cr> 

O' 

i— 

i — ( 

_ i 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CD 

o 

UJ  <C 

o 

o 

o 

o 

o 

LO 

oo 

oo 

o 

CD 

o 

o2  1 — 

oo 

•rj- 

1 — 

IX 

o 

LO 

LO 

CO  O 

rs 

#N 

1— 

OO 

1 

CO 

>- 

1— 

1 — 1 

_ 1 

1 — 1 

o 

CO 

1 — 1 

<c 

1— 

Cd 

h- 

<=c 

LU 

> 

LU 

oc 

1— 

_ i 

i— 

LU 

ID 

- — 

f—  LU 

CO  >- 

LU 

CD 

az 

LU 

ZD  1— 

s: 

LU  ZD 

5" 

O  •— i 

LU 

CD 

i — i 

ST  CJ 

LU 

CJ  OD 

CD 

i — i 

Cd 

OD  CD 

cd 

QI 

<£ 

i— 

OZ 

co  cd 

LU  LU 

zz 

LU 

ZD 

LU  Cl. 

DZ  > 

C 

2! 

CD 

co 

nr 

h- 

LU 

LU 

CO  ^ 

CD 

CD 

cd 

LU 

LU 

v — - 

CD 

CO 

o 

cj 

CD  CD 

o 

CD 

co  i — i 

LU 

1 — 1 

^ : 

o 

s 

1 - 1 

l — l 

ZZZ 

CO 

LU  1— 

> 

1— 

<c 

» — 1 

CO 

DZ 

i— 

1 - 1 

CD 

_ 1 

»— i  CD 

CO 

i — i 

1 — 1 

I— 

c 

CJ  LU 

<c 

(DC 

et 

I—  ZD 

— 1 

i— 

CO 

LU 

c 

_ 1 

az  z' 

S’ 

CD 

1 - 1 

1— 

'  oc 

=£ 

<D 

i — i 

i— 

ZD 

Q_ 

=C  UJ 

QC 

1— 

o 

_J  1— 

1— 

LU 

ZD 

ZZ 

_J 

LU  CD 

o 

1 - 1 

I - 1 

1 — 

t-H  CO 

CD 

rO 

>- 

c r 

1 — 1 

< 

QZ 

CO 

Ll_ 

zz 

c 

CO 

<d 

(— 

CO 

cd 

CD 

=£ 

> 

LU 

LU  LU 

CD 

Cd 

ZD 

<c  o 

o 

<=C 

c 

s: 

LU 

CD 

az  CD 

i — i 

zr 

CO 

U_  CJ 

>- 

o 

o 

o 

O 

CD 

o 

CD 

CD 

o 

LU 

dd 

• 

• 

• 

• 

0 

• 

• 

<* 

• 

OD 

1 — 

OO 

oo 

*v3" 

LO 

CO 

IX 

0C i 

O', 

00 

S- 

ro 


O 

TZ 


OG 

CT) 

c 


00 

Q) 

</) 

(D 

S_ 

u 

cr 


"O 

CD 

-*-> 

CJ 

CD 

O' 

Q_ 


<T3 

S^. 

CD 

“O 

<D 


O 

e 


CD 


-4-> 

O 


“O 
c : 
ro 


CJ 

o 


CD 


CD 

Cr 


cr 

O 


CJ 

CD 


O 

U 


CD 


(T? 

E 

CD 

<j 

CD 

00 


CD 

"O 

> 

O 

o. 


CD 

cr  4-> 

C  *r- 
•i—  on 
“O 

o  I — 
=5  O 


S- 

o 


<T5 


i 


Plant  Germpl asm--FY  1983  Required  Science  and  Education  Increases!  ($000)  within  Key  Objectives 


CD 


_Q 

03 


OD 

on  • 
od  on 

C_J  CD 


CD 

on 


on 


LU  c 
©C  I — 
CD  O 


o 


O' 

o 

c 


o 

LT> 


oo| 

Ol 


*  -o 

CO  "C  d) 

i-  <D  L. 

a- 

o 

4- 

aj  cl  aj 

o 

-mot: 

03 

O  I — 

>,  d  cu  w 

00 

4-> 

o  >  C 

~o 

e 

•r— 

aj  o 

4—> 

e 

J3 

00 

aj  ti  u 

d 

13 

o 

S- 

00 

•1 — 

4- 

u 

QJ 

QJ  00  >j 

c 

> 

no  CD  ■ — 

QJ 

4-5 

•1 - 

4—5  d  4—5 

00 

OO 

-o 

O  C 

QJ 

QJ 

o 

cm  QJ 

d 

JO 

zz 

O  QJ  S_ 

o 

4-5 

o 

CL' 

>,-0  S 

0- 

J. I 

~o 

d  03  CJ 

JO 

o 

4-> 

c 

co  -i- 

u 

03 

E  M  M 

=3 

4-5 

JO 

03  CD 

E 

00 

4-5 

C 

c  >  x: 

Q 

•  1— 

•f— 

•r-  4-5 

00 

fc 

2 

cr 

00  CD 

CD 

•1 — 

Oh  LO 

C  (D  5 

d 

TO 

00 

m 

•  i— 

C 

4-5 

c 

•f—  1 - 

Z3 

03 

c 

L_  ^ 

cr 

4! 

4- 

03  4-5  00 

CD 

t 

o 

QJ  O  QJ 

d 

TO 

QJ 

o__a  cl 

aj 

CD 

00 

Cl  >, 

> 

c. 

T  QJ  -M 

4-5 

•f— 

cn 

QJ 

00  > 

•r— 

=5 

03 

4-5 

•1 —  *  1 —  I — 

> 

cr 

C 

T  -M  i — 

•r— 

QJ 

c : 

CD 

<_)  O 

4-> 

o 

CJ 

>.  o 

CJ 

•1 — 

r—  T3  4-  i- 

05 

00 

4-5 

t  o  o  aj 

•1 — 

03 

• 

•«“  d  > 

E 

L_ 

T 

CL  Ql  E  QJ 

00 

aj 

0) 

1 - 

<T5  CO  S_ 

03 

u 

Cl 

L  (D  fO  O 

1 — 

c 

o 

O 

M  1  0— 

D 

03 

o 

00  O  CL 

E 

4-5 

u 

•r-  F  E  -M 

d 

00 

a.’ 

L_  00 

aj 

•r- 

JO 

o 

o 

XT 

-  aj  o 

CJ 

03 

Oh 

LT) 

LO 

4-5 

-M  2  cr,i— 

03 

Z3 

■<-  QJ 

TO 

03 

o 

>4- 

oo  Cl  4_  oo 

QJ 

M 

o 

M  O 

OO 

i — 

zz 

CD  zz 

03 

03 

4-5 

00 

>  +- >  QJ  >> 

QJ 

13 

4-5 

>r—  *i —  cr  4_> 

d 

4—5 

CD 

O  2  c  -1— 

u 

=5 

c 

»T3 

03  00 

e 

> 

O 

Cl 

T  M  S- 
•  QJ  CD 

TO 

CO  i —  > 

4—5 

• 

CD 

o 

o 

aj 

CD  03  03  -r- 

13 

00 

-Q 

o 

LO 

-O 

•1—  ' —  E  T: 

JD 

QJ 

1 — 

i — 

4—5 

m  a.-r- 

•r— 

o 

-m  qj  x  oo 

03 

d  d  03  -r- 

TO 

4-> 

E 

F 

=5  E  -C 

o 

C 

o 

O  CJ  -M 

o 

Z3 

00 

u  e  03 

cr 

o 

c 

V- 

•r-  QJ 

U 

o 

Q  QJ  -M  L 

QJ 

•1— 

QJ 

O)  -O  03  o 

4-5 

4-> 

E 

a.  cm 

•1 — 

QJ 

•r— 

o 

o 

03 

O  QJ  -M  Q> 

Z3 

JZ 

TJ 

LO 

o 

O 

r—  S-  JO 

cr 

4-> 

QJ 

r— 

cu 

aj  t  a j 

o 

CL. 

00 

>  >  "D 

00 

X 

• 

a> 

QJ  CO  -i—  QJ 

•1 — 

c: 

CD 

00 

• 

4—5 

TO  QJ  -M  -M 

•i — 

F 

00 

03 

L  U  'O  U 

C/J 

QJ 

03 

4-5 

CD  03  d  CD 

t — 1 

>3 

00 

QJ 

03 

CO 

D  L  QJ  ' — 

nr 

1 - 

QJ 

4-5 

i — 

CD  Qi — 

Q- 

4-5 

JO 

i — 

T~ 

r>  c  E  O 

<c 

00 

4-5 

03 

c 

aj 

03  -r-  U 

o 

CD 

T 

4-5 

d  1 — 

JC 

t 

4- 

4-5 

•1 — 

•i—  oo  aj 

4-5 

O 

03 

| - 

sz 

d  -i —  JO 

•  j— 

QJ 

4—5 

CO 

-M  o 

2 

J - 

oo 

Oh 

d  -M  ^ 

03 

03 

1 — 

<u 

03  CO  1 — 1  4-> 

Q.  • 

L- 

TZ 

JZ 

CL  QJ  O 

•r-  QJ 

00 

QJ 

CD 

\ 

c 

4—5 

•r-  d 

xr  a 

e 

> 

4-> 

^  1 

•f— 

-M  -M  • 

oo  C 

o 

0J 

•i — 

C/) 

C 

00  CD  OO  x 

e  03 

•1 — 

<y) 

cz 

c 

00 

•i — 

O  -r—  QJ  o 

O  -M 

4-5 

_3 

o 

CL) 

EM-  r- 

•r-  03 

•i— 

•  r— 

00 

c 

W  M  QJ 

4->  -i- 

"a 

• 

4-> 

03 

2 

QJ  >  -M  M 

CO  (J) 

QJ 

T 

JD 

•i— 

aj 

O 

XI  CO 

i -  00 

Q_ 

03 

t 

m 

S- 

-M  QJ  =3  -M 

CD  co 

X 

o 

C 

aj 

u 

O’ 

-—  O  i— 

S- 

aj 

03 

Q. 

c 

< _ C  U  3 

i — 

JO, 

zz 

X 

•1 — 

00 

O  ro  (_) 

-M  03 

e 

CO 

4-» 

QJ 

Q.  4-  -r—  XJ  -r- 

C  =3 

o 

"C 

O 

M  QJ  M 

QJ  -M 

•r— 

QJ 

L_ 

e 

a> 

M 

CD  03  u  cr 

M  3 

4-5 

00 

a> 

o 

-M 

u 

s.  >  c  * 

M  E 

03 

13 

zz 

•  1 — 

CJ 

03  03 

=3 

M 

4-5 

4-5 

CO 

aj 

*  >  o 

<-J  -o 

O 

03 

03 

-J 

,r~) 

c 

L0  T  T  4-> 

e 

1 - 

o 

c 

•1 — , 

CL  1 —  03 

CD  03 

Q.  0- 

o 

h- 

03 

O  O  -M 

JO 

X 

aj 

r— 

o 

CL_ 

M  QJ  C 

\—  CD 

LU 

T 

4-5 

Q_ 

1— 

O  CD  M  T 

C 

QJ 

=3 

X 

X. 

X 

oo  o  -M 

X  *i — 

\ 

TO 

4-' 

LU 

r—  j 

CM  | 

QJ  O  E  M 

oo  I  c 

■F  | 

C 

•i — 

00  03  O 

£Z 

aj 

4-5 

(Duma 

03 

4-> 

OO 

c  Q)r  E 

i — 

e 

c 

4—5  _Q  4—5  *' — 

Q_ 

•r~ 

1 11-42 


Plant  Germpl asm--FY  1983  Required  Science  and  Education  Increases!/  (S000)  within  Key  Objectives 


CVI 


-Q 

rO 


oo 

LU 

m 

o 

1 

LO  | 

1— 

o 

o 

O 

c 

o 

LO 

LO 

m 

OO 

cc  - 

oo  oc 

CD  CD 

<c 

o 

o 

•— H 

LO 

LO 

CJ 

LU 

Q_ 

oo 

_ 1 

<c 

x^ 

DC 

oo  1 

ID 

o 

o 

o 

o 

o 

5T 

IX 

oo 

LO 

LO 

o 

i — 

ro 

cn 

1— 

X 

LU 

OO 

oc 

<c 

_ ! 

c 

o 

o 

o 

O 

o 

o 

o 

o 

cc 

CV 

00 

1 - 

1 — 

03 

LO 

o 

LU 

ro 

r— 

X 

i— 

t — i 

_ 1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LU  C 

03 

oo 

rx 

1 — 

1 — 

o 

o 

o 

oS  1— 

CD 

CV 

1 — 

CV 

OO  O 

1— 

C- 

c 

•  • 

4-J 

m 

ro 

cz 

c. 

c 

Z3 

•r— 

CJ> 

4-> 

4-> 

u 

CZ 

"O 

CD 

CD 

cr 

CZ 

1 - 

cr 

E 

c 

ro 

1 - 

cz 

CD 

•i— 

O 

•1— 

cr 

c 

00 

CD 

-4— 5 

O 

cz 

CZ 

00 

cz 

<0 

o 

^ ^ 

CD 

<0 

i — 

•( — 

L/9 

E 

1— 

ru 

Q_ 

-M 

c 

U 

u 

\ . 

CD 

o 

cz 

CZ 

i — 

CD 

o 

CVI  | 

4-> 

•r— 

o 

o 

ro 

1 - 

4-> 

LU 

1 

4-> 

•1 — 

•r— 

CZ 

1 -  •  • 

OO 

OO 

c_> 

c r 

03 

4-> 

4-> 

o 

o  L0 

oo 

LU 

sr 

cz 

s- 

CD 

«0 

rO 

•r- 

CJ  c 

CJ 

_ 1 

> 

<c 

o 

CD 

cr 

cz 

E 

4— 1 

o 

r— 

•1— 

<c 

i — i 

1 — 

cz 

rO 

•  1— 

ro 

Cr  •<- 

ro 

4— > 

1 — 

i— 

LU 

V, — • 

CD 

E 

o 

C  +-> 

-a 

CZ 

CD 

o 

<_> 

h- 

cr. 

o 

S- 

4- 

CD 

•r-  03 

CD 

o 

CZ 

1— 

LU 

CD 

CD 

4-> 

CD 

CZ 

Q. 

V 

CD 

1 — 

CD 

•~o 

i — • 

00 

QZ 

OO 

CD 

J - 1 

o 

s-  a' 

oo 

c_> 

CD 

CO 

<r 

rO 

O  Cl 

o 

CO 

3  O 

>- 

o 

LU 

• 

DC 

CV 

CO 

i 

i — i 
i — t 
i — i 


U  Projected  increases  in  1981  dollars. 


o 

• 

, - 

4- 

xr 

ro 

4- 

c 

to  cr 

o  t? 

03 

•r-  o 

e 

1 — 

- -  <t? 

CD 

to  u 

C/1 

XI 

X3 

cc  E 

d 

CD 

O  d 

o  (11  i/I 

o 

a 

to 

to  . —  o 

_£T  •  —  -O  /o 

4— 

4-3 

o 

•  f— 

•r-  r—  4- 

CT  -M  •— 

o 

CJ 

JC 

_cr 

-c  o 

3  o  +j  a 

CD 

4-3 

4-3  4-0) 

O  (U  w  E 

d 

(/> 

to 

'' —  to 

S_  r—  33  i. 

o 

1 

•t— 

cn 

pj  It? 

-£■  i —  E  aj 

•r— 

a; 

cr 

l/l  It?  -O 

4->  O  CT 

4-3 

4-3 

4-3 

•i — 

ai  ^r 

- —  <_>  au 

o 3 

03 

i— i 

4-3 

c  p->  E 

r— 

d 

> 

CD 

O  </l 

in  CU  o  TS 

<D 

•r— 

1 —  pj  ft? 

■P  l/l  ID  C 

d 

d 

• 

E 

CJ  C/1  p — 

in  It?  CT  O 

CD 

CL 

oo 

•—  a. 

-O  CL)  i — 

cr 

CD 

d 

cn  i —  E 

4-1  4->  CJ 

CD 

_c 

CL 

•r— 

ro  i_ 

c  c-  c 

d 

<J 

cr 

• 

CL)  CD 

CL'  O  •  —  TO 

-1 — 1 

+J)  to 

T  -C  O' 

■i-  KJ  C 

sz 

03 

CD 

to  CL 

a'  i— 

cj  E  E  ro 

CT 

E 

_£Z 

•r-  a 

C  LU 

00  C- 

13 

4-3 

to  d 

•— 

O)  •'TO 

O 

o 

to  (J 

it?  .  on 

4->  -(_>  00  CD 

d 

-1-3 

cr 

03 

pj  — 

c  i  cd  a’ 

_d 

o 

4-3 

c  •  ai 

ID  C"  on  oo 

+-> 

TJ 

>5  to 

•—  u  -cr 

, —  C  CO 

CD 

to 

f -  Q 

ID  P  P 

Q-  O  CJ  J_ 

^4P 

XT 

i —  E 

E  cu 

1—  o 

1 - 

(J 

C 

IT3 

c: 

4-  -CT  4— 

1 - 

CD 

<T3 

•r-  d 

+->  ^ 

O  _cr  +-> 

ro 

Cl 

E 

4-3  O 

i/i  p-> 

CT  O  4-4 

•i — 

X 

CD 

M— 

a’  cr 

00  3?  -Q  CD 

O 

CD 

TD 

03 

JD  -r-  r— 

TO  O  E 

(D 

Cl  CD 

E  p-> 

<u  s_  c 

Q 

CD 

CD 

d 

cn  c 

CD  -£T  I~|  a> 

to 

to 

O  =5 

•—  "CD 

c  4-1  C- 

CD 

03 

03 

4-3  4-> 

o 

— -  it? 

CD 

rr 

pi  O  S- 

** 

to 

oo 

1?  U  3 

CT  00  1 -  00 

E 

"D 

(_>  CD 

.cr  E  cj 

CD  CT  <t?  TO 

to 

C 

c 

CL  CD 

+->  (O 

i_  O  CD  CD 

<T5 

•1 — 

^  _d 

ju  cu 

• 

(-■r-T  d) 

i — 

<4- 

4J 

r—  C- 

TD 

Z3  4->  C 

CL 

o 

CD 

(O  ^  (t? 

CD 

cj  no  o 

E 

CD 

4-3 

_cr  c: 

•r-  in 

TT 

U  4-0  CD 

d 

to 

4-3  *r~ 

L  E  cn 

CD 

CD  O)  oo 

cd 

CD 

XT 

(U  (t?  "O 

CD 

-CT  C3  -C  CL' 

cr 

sz 

CD 

O  >3 

pj  >>  c 

d 

4-0  CD  (_>  -C3 

4—3 

4-3 

4-3  i — 

(O  r? 

cr  -r-  |— 

4-3 

CJ 

cr  4—3 

E  "Lu 

to 

4— >  _cr 

d 

4- 

a’ 

ro 

in 

•  ( — 

CD  CD  S 

03 

o 

Q. 

CD 

i—  cu 

CD  C- 

r— 

X 

X)  d 

1—  o  • 

4-J 

E  o  x:  >1 

Q. 

9^ 

CD 

CD  CT 

it  p  in 

03 

4-0  4-0  4-4 

E 

4- 

ro  CU 

-i 

O  =5 

4— 

o 

to 

CD 

i-  P->  +-> 

4-0  <+_  2  0-0 

O 

oo 

•1— 

CD  to 

<D  O-i- 

S- 

jO  X 

>  Q.  cn 

O 

- — -  4—  oo  CD 

CD 

to 

CD 

C 

X3 

(13  O  E  >  oo 

CJ 

• 

4-3 

. —  S_ 

<J  P->  c 

- -  d)  -r-  ^ 

d 

CD 

to 

. —  (J 

CU  o 

O 

</>  i  TO  CD 

03 

•r— 

•r-  e 

c  cu  •— 

4-3 

TO  -C  O 

d 

=3 

4-> 

^  *r- 

P  S  4P 

••  CD  O  (_>  4-J 

CD 

4-3 

cr 

in  ro 

4-> 

E  CD  S_  -i-  CO 

4-3 

13 

CD 

^  c 

T3  +J 

d 

00  C  Cl  4-o 

d 

M— 

•r— 

cr  4-3 

CL)  in  cn 

CD 

03  CU  CJ 

•i — 

U 

o 

D.  ro 

•r— 

i—  CD  4-  C  •!— 

03 

CD 

to 

•r~  >. 

O  r— 

u 

Q.  SZ  O  CD  4-0 

E 

JC 

4->  r— 

1—  JZ  ro 

•( — 

E  4->  cr  a' 

-M 

CD 

U  CD 

CD  U  C 

4- 

s_  oo  e 

CD 

4-> 

03 

>  3  C 

4- 

CD  4-0  4-0  4_  CD 

_d 

e 

03 

■i — 

CL)  cn  i — 

Z3 

O'  CD  CD  O  CT 

-f-3 

•»— 

4—3 

to  ' — 

tr  u 

to 

CD  oo 

OO 

•  r— 

Cr  E  oo  = 

d 

a> 

_cr  to 

o  cn  -a 

>> 

C  S  oo  i — 

•r— 

00 

>, 

4-3  *r- 

CPC 

•—  o  <l>  o  no 

03 

•1-  3  D 

4-3 

C3  4-0  CT  r—  -r- 

TT 

CD 

4_  to 

cu  C 

d 

•1-  cj 

CD 

> 

O  ^ 

-Q  cu 

CD 

03  — -  >0  CD  CD 

4-3 

<J 

4-3 

U 

TD  O' 

d 

4-o  _o  i —  n  a 

00 

c 

•r— 

4-3  O 

in  cr  ro 

d 

cr  - — -  cd  •—  oo 

•r— 

•  (— 

> 

- -  4-3 

•—  it?  i- 

rr 

L-  E  = 

00 

•r— 

13  tO 

cu 

d) 

CD  TO  *  — 

00 

o 

4-> 

to 

E  in  > 

E  £3  4-0  cr  TO 

ro 

4-3 

U 

CD  C 

d)P  o 

4-> 

cd  cr  -r—  cr 

nu 

d  ^ 

P->  •—  CJ 

O 

C_  CD  E  (D 

CD 

“O 

Q 

in  ro 

d 

o 

> 

(D 

E 

03 

>iL  a 

4-  - — -  CD  1 —  E 

03 

4-3 

to 

XT 

in  M_  o 

CD 

OO  >  , -  oo 

_d 

U 

03 

to  cr 

d 

00  C  CD  -I-  CD 

CD 

i — 

rO  03 

>5  c  u 

rO 

LU 

cr  o  -sr  S  r— 

to 

CL 

a 

S-  ro 

dJ 

o  •-  o 

cr 

X 

E 

n  tO 

o  x:  s- 

to 

• 

ui  p  >,p  E 

c 

CD 

S- 

tO 

P^  pj  o 

~o 

• 

<c 

CD  C_)  CD  CD  S_ 

•i — 

CD 

CD  CJ 

•—  4- 

d 

• 

CD  CD  E  SZ  CD 

4-3 

to 

CT 

to  O 

in  s_ 

r3 

"O 

LU 

i_  i —  po  cr 

03 

•  i — 

ro  4-3 

O  CD  C 

4- 

CD 

h- 

1—  o 

d 

cr 

CD  C/) 

CLTC  O 

=3 

O  O  -£3  00  -P> 

O 

D_ 

•• — 

d 

CU  P  •— 

CD 

d 

i — i 

S  u  2  >0  c 

Q. 

i — 

<J  U 

S_  O  P 

to 

•i— 

c 

po  CD  CD 

d 

CD 

CD 

cr 

i  in 

CD 

4-3 

cr  — 

o 

JC 

to 

•r~  4-3 

i —  i —  CD 

_d 

d 

CD  C  00  D. 

u 

03 

CD 

ro  ro  CJ  1 — 

o 

L-  •—  4P  C 

to 

CD 

TD  C 

£3  •—  CT 

o 

•  • 

CD  00  •!—  = 

to 

•»— 

• 

S- 

C  CD 

O  L  3 

LU 

L-  *—  S- 

13 

-SC 

to 

(J 

13  Cr 

i —  <u  cn 

• 

> 

CD  OPT  CD 

o 

4-3 

e 

cr 

4- 

CJ  PJ 

to 

« 

i — i 

L-  S  CT  CD  i — 

•r— 

a 

•i — 

i  cr 

fO  p-> 

CD 

C\J 

! — 

CD  CD  .c:  33 

d 

•i — 

_d  v- 

QJ  E  cr 

•r— 

• 

O 

r  s.  •!-  m  a 

03 

• 

4-3 

cr 

U 

-sr  cu 

d 

1 — 

LU 

I —  O  U  -1—  CD 

> 

i — 

13 

C  PJ  >1 

l —  in  L 

o 

1 — 

*“3 

00  1-  S- 

03 

_C 

03  4-3 

cu 

4-3 

CO 

CD  CL  = 

•r- 

•r— 

nr  -r- 

\  TO  3 

•r— 

CD 

o 

C\J  >  po  E 

ro| 

| 

> 

un  |  ro  cj 

to 

i — 

•1-  C  O  -£3 

CD 

4-3 

4-3  *r— 

I - 

O 

_Q 

>- 

po  iD  CD  po 

4-> 

C 

ro  -4_> 

<J  CD 

CL 

03 

LU 

cj  ' —  cj  o 

o 

.cr  cj 

C  -d 

CD 

1— 

(D  a  CO  JO 

E 

u 

4-> 

•f-  4-> 

d 

Ill -44 


Sweet  Potatoes  Undecided 


Plant  Germpl asm--FY  1983  Required  Science  and  Education  Increases!/  ($000)  within  Key  Objectives 


on 

cn  • 
oo  or 
o  CD 


CD 


-Q 

nr 


CL 

on 


CL 

LU 


I — 

on  o 


rd 

QQ 

O 

LU 


o 

h- 

<c 

ZD 

c 

> 

LU 

o 

OO 


"3"  1 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

l n 

o 

o 

co 

LO 

CO 

CM 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LO 

CM 

CM 

CO 

CM 

CO 

OO 

o 

o 

o 

o 

o 

c 

o 

o 

o 

o 

o 

o 

o 

CO 

o 

o 

o 

•=3- 

CO 

LO 

o 

O', 

o 

o 

LTD 

'Of- 

ts> 

4— 3 

a> 

— ■. 

r— 

00 

i - 

d 

•p- 

d 

Z 

4-> 

•r- 

o? 

U 

E 

d 

d 

d 

Ip-  i  ° 

nr 

_d 

m|  -r- 

_d 

cr, 

00  4-> 

4— 3 

d 

CL'  t 0 

o 

a’  d 

d 

OO 

4_>  •  r~ 

cu 

4-4  TZ 

-d 

4— 3 

•r-  d 

4-> 

cl; 

E  C 

o 

aj 

E  O 

V — • 

- - V 

2 

o  c_> 

00 

OO 

o 

OO 

d 

“O 

4— 3 

1 — 

• 

c 

=3 

c 

1 — 

d  nr 

a; 

u 

o 

OO 

d 

lA| 

oo  cr 

T3 

nr 

•1 — 

*r-  d 

d 

.d 

^ — 

00 

>  -r- 

<T3 

00 

CL 

OO 

00 

CL 

“O  d 

d 

00 

>■ — • 

E 

cu 

a> 

nr 

o 

c  c 

OO 

nr 

CL) 

d 

d 

c 

o 

d 

nr 

-d> 

4-> 

CD 

00 

00 

o 

-d 

4— 3 

4— 3 

1 — 

CJ 

Q_  r— 

nr 

•i— 

d 

_Q 

00 

d 

4— 5 

CJ 

nr 

nr 

nr 

O  Q_ 

CL) 

d 

d 

>> 

nr 

03 

4— 3 

i- 

4— 3 

E 

<4- 

2 

d 

Jd 

d 

o 

o 

d 

O) 

o 

o 

c 

o 

1 - 

CD 

CJ 

s 

Li_ 

o 

on 

00 

CO 

o 

on 

CL 

1— 

=r 

1 1 1-46 


Continued. 


<D 

-C 

I— 


i 


1/  Projected  increases  in  1981  dollars. 


KEY  OBJECTIVE:  EVALUATION 
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Plant  Germpl asm--FY  1983  Required  Science  and  Education  Increases!/  ($000)  within  Key  Objectives 
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C.  1989-97 


I mp I emenetat ion  of  the  recommendations  contained  elsewhere  in  this  report  and 
the  budget  requirements  for  the  period  1983-88,  will  prepare  the  NPGS  with  the 
necessary  service  and  essential  research  base  it  needs  for  the  next  decade. 

It  will  then  be  essential  that  the  efforts  within  the  NPGS  include  the  kinds  of 
imaginative  research  necessary  to  prepare  the  System  for  the  next  century.  It 
would  be  foolhardy  to  attempt  to  project  exactly  what  research  thrusts  will 
appear  most  promising  in  that  time  period,  but  it  would  seem  clear  that  (I) 

NSSL  would  need  to  assume  a  leadership  role  in  the  development  of  advanced  tech 
nology  for  the  long-term  storage  of  seeds  and/or  tissues;  (2)  germplasm  enhance 
ment  efforts  will  include  the  application  of  advances  in  genetic  engineering; 
(3)  plant  exploration  will  be  based  upon  sophisticated  (computer-aided)  assess¬ 
ments  of  evaluation  efforts  and  ecogeograph i c  research;  and  (4)  important  new 
biochemical  traits  will  be  identified  which  require  evaluation. 

Total  projected  increases  for  the  period  1989-97  are  indicated  in  table  12. 

It  will  be  the  responsibility  of  the  management  components  (in  consultation 
with  advisory  components)  of  the  NPGS  to  refine  these  projections  to  meet  the 
specific  needs  of  that  time  period. 
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Table  12.  Continued.  . . 

'Ll  Planning  and  construction  of  Plant  Germplasm  Center  (Phase  II)  at  Beltsville,  Maryland.  Facilities  to  accommodate 


bO 

CL 

c 


CD  oo 

>  CD 


O 

> 

3 


~o 

3 

d 


rd 

s- 

CD 

CL 

o 

o 

o 


CJ 

rd 

4— 


CL' 

on 

=3 

O 


CU 

CD 

3 

CD 


CD 

“C 

3 

3 

d 

d 

r— 

on 

>- 

CD 

3 

•  r— 

rd 

4-> 

•r —  • 

>  c 

* 

•r-  O 

o 

CD 

4-3  «r- 

o 

r— 

U  4-> 

LT) 

t— 

rd  d 

■i — 

CJ 

f\ 

> 

O)  C 

ro 

on 

00  r — 

C\J 

4-> 

CD 

• — 

JC  CD 

CD 

1—  r— 

be 

CO 

II 

4-3 

• 

> 

o 

o 

LO 

I — 

i — 

rd 

“O 

on 

c 

LO 

cn 

LC 

LO 

an 

LC 

3 

4-> 

o 

r\ 

cc 

On 

i — 

an 

o 

o 

- - - 

<d 

r— 

«■> 

r> 

o 

rv 

► — 1 

— 

CD 

• 

LO 

CO 

LO 

C\J 

1 — 

o 

r\ 

CO 

t— « 

>> 

CO 

4-4 

cc 

'd' 

cc 

r\ 

tm 

LO 

CM 

1 — 1 

3 

4— 

LO 

CM 

CM 

LO 

LO 

rd 

CD 

CD 

-3 

. 

on 

• 

-M 

CT 

be 

LA) 

be 

rd 

-• - V 

on 

_3 

1 — I 

CD 

-M 

\ 

II 

II 

ii 

II 

CL. 

»— 1 

— 

rd 

LO 

' - 

rd 

CM 

CD 

Q 

"O 

i — 

3 

on 

CD 

be 

CD 

rd 

o  o 

O  O  CNJ 

C\J  00 

o 

o  o 

O  LT)  TO 

CO  r— 

o 

o  o 

O  ro  CO 

1 —  «\f~ 

LO 

C\J  ^ 

LO  CT)  CO 

*3-  1— 

LO 

>—  o 

r—  O  CO 

r—  LO 

1 —  1 — 

C\J  OO  o 

LO  C\J 

cc 

o  ^ 

e\ 

1 — 

1 —  1 — 

CM 

CM 

-bC 

be 

be 

be 

II  II 


3 

3 

. 

-m  -C 

aj 

3 

CP.  -M 

e  cl 

• 

i — 

rd 

4- 

C. 

CD 

cr 

c 

CD 

i — 

.■ — , 

o 

CJ 

CO 

o 

CL 

>>  • 

x — v. 

•p— 

on 

. - V 

•1 — 

-M 

S.  CT 

00  - — ' 

on 

E  a) 

O 

oo 

oo 

rd 

cr 

O  L0 

S-  on 

•r — 

on  -f— 

• 

S-  on 

•r— 

3 

+->  \ 

rd  S» 

> 

rd  4-3 

be 

4-3 

rd  S- 

> 

> 

•  r— 

ro  o 

CD  <T3 

i —  •  r — 

4- 

CD  ro 

C 

CD 

s.  o  • 

CD 

CD 

CL  > 

CP.' 

>>  CD 

CD 

3 

JO 

O  4-> 

CL 

E  •«“ 

• 

CL 

-Q  feO  4_ 

CM 

=3 

S-  4—3 

- — - 

Cr 

CM 

3 

on 

>n 

03 

— ^  LC 

00 

CD  CJ 

CD 

on 

— '  f\ 

bO 

CD 

TT 

r—  CP)  . 

^ — 

CD  T3 

\ 

v — 

■r~ 

rd 

CT 

C 

T3 

3 

O 

C 

TD 

4-4 

<D 

+J  . - -  L0 

o  c 

C 

4—3  CD 

00 

LO 

o  c 

C 

•  i — 

3 

Cl) 

•r-  O 

rd 

c  e 

00 

be 

•r-  O 

ro 

> 

i — 

SS.LO 

4_)  *  i 

rd  -r- 

CD 

4-3  *r- 

•p- 

rd 

— -  O  LO 

rd  +-> 

CT 

» -  4-3 

CP; 

rd  4-3 

CT 

4-> 

+J  -be 

i —  ro 

a 

cl  e 

D. 

1 —  rr 

C 

U 

CD 

•  03 

rd  ■ — 

•r— 

rd 

. — v 

rd  . — 

•i— 

rd 

3 

+->  S_  CP 

O  <d 

4-  L- 

CD 

“O 

CJ  d 

rd 

<+-  o 

CO  CJ 

CD 

O  d 

^  > 

on  CJ 

CD 

CD 

X)  — ' 

CD  CO 

<D 

a 

CD  •<- 

<d 

CD  oo 

CD 

3 

on 

.  03  CD 

ai 

a 

C  CT 

00  4-3 

"O 

a’ 

3 

•r— 

CD 

CTr-  (_, 

•i — 

o 

3  ro 

c 

L- 

•i — 

4-3 

•  1— 

L0  •>— 

rd  S_ 

O' 

TD 

o  cr 

ro 

<d  L_ 

an 

3 

4-3 

>)L(- 

CD  ro 

c 

4->  C 

JZ  CD 

4-3 

CD  ro 

3 

rd 

•1— 

O  S_  <4- 

>)  CD 

LU 

U  rd 

e  e 

on 

>)  CD 

LO 

3 

1 — 

O  -IT  O 

\  > 

13 

CD  — - 

^ — • 

\  > 

rd 

•r— 

- - - - - 

4->  \ 

4-3 

s-  a 

CD 

4-3  \ 

4-3 

=3 

cj 

ry 

C  4-> 

C 

4-3  o 

• 

• 

e  4-4 

3 

O" 

rd 

i -  .  . 

<D  C 

CD 

LO  -r— 

cr  4-3 

4-3 

CD  C 

CD 

4— 

A->  X> 

(J  CD 

CJ 

a  4-3 

- -  *4— 

4- 

u  a> 

CJ 

"O 

4-  <+_ 

u 

o  u 

CJ 

3 

3 

oe 

• 

CD 

CD 

U  Z5 

•  • 

• 

CD  L- 

CD 

rd 

i — i 

-M  • 

CL  (D 

CL 

TD 

4-3  CT 

cr 

CL  CD 

CL 

□c 

4-  O'  CT 

CL 

TD  O 

{/) 

on 

Cl 

e 

CL. 

L0  00 

CM 

O 

c  c. 

CM 

O 

o 

c 

• 

r-  CO 

i — 

rd  4-3 

•  O 

O 

»—  CC 

« — 

0-0  o 

e 

C TO 

O 

4-> 

lo  on  cn 

on  on 

on 

a  *r~ 

00  LO 

on  on 

on 

(J 

CD 

co 

13  a 

13 

e 

p» 

3  3 

3 

3 

O  " 

i —  r— 

F— 

•r-  4-3 

O  n- 

00 

r— —  r - 

i — 

"O 

O  LO 

Q_  Q_ 

CL 

c:  c 

o 

1 — 

Cl  cl 

CL 

o 

LO 

c  d 

o 

3 

• 

rd  « — 

4-> 

bO 

00 

r—  CL 

o 

3 

►—1 

CM 

CL 

CM 

CL. 
4-3  C 
3 

ro  "c 

• —  3 
Q  d 


3 

o 

Cl. 

CL 

=5 

on 


1 1 1-59 


o 


rO 

S- 

3 

CJ 

O) 

E 


o 

CL) 


O 

U 

3 

ro 

a' 

-O 

> 

c 

oo 


CD 


o 

4— 


<D 

u 

ro 


Cl  O  O  O 

O  LO  CVJ 

CVI  oo 

i/>  O  O  O 

o  w  ai  co 

oo 

O  O  O 

o  1X5  no  CO 

0s  oo 

QJ  r<  r\  r> 

#\  #\  e> 

rs 

CJ  O  O  LO 

LO  OO  CO  LO 

CVJ  cn 

•f-  LO  O  ID 

< —  co  ct-  cr^ 

O"'  'vf 

4—  oo 

1 —  c\j  O' 

•3  c\i 

4- 

o 

r— 

CXJ 

b^ 

bO 

“O 

3  II  II  II 

ro 


3 

o 


4-> 

4-> 

3 

<T3 

4- 

• 

O 

3 

4-> 

- — V 

•i — 

i — 

• 

4— 

00 

• — -» 

oo 

ro 

cr 

s*. 

00 

^ - -V 

•  1 — 

> 

CO 

• 

ro 

3 

3 

> 

<D 

— _ 

CT 

• 

CD 

ro 

rO 

S- 

LO 

00 

4-> 

>* 

O) 

CD 

O) 

CVJ 

\ 

4- 

>> 

>> 

CL 

Cr 

( — 

O 

CvJ 

3 

3 

o 

• 

^ — • 

r\ 

i — 

S) 

•  r— 

r— 

O" 

" — -- 

— -- 

00 

CP- 

00 

3 

~o 

00 

\ 

o 

3 

3 

3 

CD 

- — > 

CP; 

LO 

•1 — 

o 

O 

ro 

u 

CD 

LO 

4— > 

•r— 

•r— 

O 

3 

x — ^ 

ro 

4-5 

4-5 

Cr 

L_ 

ro 

>> 

• — 

ro 

rO 

3 

o_ 

L 

CP 

ro 

i — 

■ — 

•  t— 

o 

O 

U 

ro 

ro 

3 

(D 

4-5 

4— 5 

- — - 

CO 

U 

U 

CD 

3 

00 

ro 

CD 

(D 

00 

00 

CD 

ro 

CJ 

CD 

CD 

3 

3 

~C 

o 

•i — 

L_ 

•i— 

o 

CD 

-O 

4- 

rO 

S- 

Cr 

4-> 

3 

ro 

4- 

CD 

3 

rO 

3 

00 

00 

r— 

O 

> 

CD 

CD 

LU 

— 

" — - 

V _ 

\ 

>» 

CD 

4-5 

4—5 

T" 

• 

• 

• 

3 

4-' 

4—5 

3 

•i — 

-M 

4— > 

4-> 

CD 

3 

3 

CD 

• 

> 

4- 

4— 

4- 

CJ 

CD 

O) 

CJ 

• 

O 

• 

3 

U 

CJ 

• 

C 

i — 

• 

• 

• 

• 

<D 

3 

d) 

TO 

Q_ 

aj 

4— > 

a 

CT 

cr 

CL 

CD 

CD 

Cl 

CD 

3 

4— 

00 

00 

00 

CL 

CL 

3 

O 

3 

CVI 

O 

3 

4-5 

c 

• 

O 

o 

O 

i — 

CO 

i — 

•i— 

00 

a 

O 

O 

O 

-M 

> 

3 

oo 

O 

O 

o 

00 

oo 

00 

00 

3 

-M 

<D 

<r. 

3 

3 

3 

3 

O 

•  r— 

Cl 

o 

LO 

ro 

1 — 

1 — 

i — 

r— 

i — 

CJ 

i — 

o 

a_ 

o_ 

a_ 

a_ 

•p~ 

-M 

o 

CJ 

S- 

r» 

• 

ro 

o 

o 

oo 

Ll_ 

Cl 

1 — 

—  Cl 

\  3 

CD  ^  |  oo 


-Q  "O 

ro  3 

I —  rO 


1 1 1-60 


APPENDIX 


Append i x  A. 


CURATOR  ROLE 

A.  General  Responsibilities 

1.  A  curator  is  an  individual  who  has  accepted  specific  responsibility  to 
physically  maintain,  protect,  control  access  to,  and  distribute  specific 
plant  germplasm. 

2.  The  same  crop  curator  has  the  attendant  responsibility  to  gather,  main¬ 
tain,  and  process  data  necessary  to  register,  maintain,  and  describe 
the  germplasm,  and  to  systematically  communicate  information  about  the 
germplasm  to  the  user  community. 

3.  Role  definition  -  restricted  authority.  AM  of  the  above  responsibilities 
are  undertaken  within  the  general  and  specific  policies  and  guidelines 
established  by  the  NPGC  and  approved  by  the  most  senior  adm  i  n i strator 

of  the  participating  agencies  and  organizations. 

B.  Specific  Responsibilities 

1.  Work  with  the  designated  CAC's  concerning  all  aspects  of  the  preserva¬ 
tion  and  use  of  the  data  information  and  physical  germplasm. 

2.  Adhere  to  the  current  NPGS  p I ant-reg i stry  system  for  the  national 
inventory  of  all  germplasm. 

3.  Maintain  the  germplasm  under  recommended  storage  conditions  and  by 
acceptable  seed-rejuvenation  plantings  as  indicated  or  by  protected, 
well-managed  plant  repositories  in  the  case  of  clonal ly  propagated 
spec i es . 
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4.  Place  in  the  germp I asm-ma i ntenance  system,  designated  types  of  germplasm 
in  keeping  with  the  advice  of  germplasm  CAC's  and  appropriate  NTA's. 

5.  Must  not  discard,  combine,  destroy,  nor  eliminate  elements  of  the  col¬ 
lection  nor  physically  transfer  nor  relinquish  responsibility  for  the 
whole  collection  on  his  own  volition.  When  changes  in  program  personnel, 
physical  facilities,  or  administrative  policy  occur,  or  other  constraints 
develop  that  would  affect  the  physical  collection  or  the  data  about  the 
collection  and  place  continued  discharge  of  the  above  responsibilities 

in  question  or  place  in  jeopardy  in  any  way  the  physical  collection  or 
the  attendant  data,  the  curator  or  his  administrator  must  notify  the 
regional  coordinator  responsible  for  the  germplasm  of  that  specific 
crop  as  soon  as  possible. 

6.  Work  closely  with  the  DBM  J_/  on  all  information  and  communication 
aspects  as  a  critical  part  of  the  curator's  responsibility. 

7.  Distribute  information  and  reasonable  amounts  of  the  germplasm  under 
care  to  bona  fide  research  scientists  and  institutions  upon  request 
and  without  charge. 

8.  Maintain  the  germplasm  so  that  loss  of  variability  is  minimized.  These 
approaches  to  and  methods  of  curat  ion  are  subject  to  review  by  the 
CAC,  and  if  necessary,  the  NPGC. 

9.  Keeping  to  the  responsibilities  and  restrictions  designated  above,  the 
curator  may  delegate  functions  as  he  sees  fit  but  such  delegation  must 
be  clearly  under  the  curator's  direct  control  and  general  supervision. 

W  DBM  is  used  synonomous I y  with  the  Data  Base  Administrative  Unit  proposed 
by  the  GRIP  team. 
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